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Soil - Water Partioning Mode!

Descripticn anc Results

The results of the Remedial Investigation and more specifically the Risk Assessment
indicate that the Bluff Road Site does not currently pose an elevated threat to human
heaith or the environment. However. data indicate that for the hypothetical future use
scenario, there appear to be concentrations of site related contaminants in the shallow
aquifer that may result in elevated levels of exposure only if the heafth protective
assumptions of the potential future use scenario are realized. Table A-1 provides a list of
contaminants and appropriate cleanup criteria which would represent the worst case
concentrations for a ground water treatment system design under the potential future use
scenario. These are the most mobile contaminants that were present on-site in the
shallow aquifer and shallow soils.

The method used to identify appropriate cleanup criteria for the contaminants of concern
in soil which may leach to ground water is described below. This approach for
estimating soil cleanup levels is highly conservative in that is considers vertical mixing
as the sole attenuative process in ground water transport. The operation of the other
attenuative processes may be inferred from the absence of other contaminants in ground
water samples analyzed during the Rl. The mode! assumes that a percentage of rainfall
at the site will infittrate and desorb contaminants from the soil based on soil-water
partioning. It is further assumed that this contaminated infiltrate will mix completely with
a portion of ground water from the site, resulting in a equilibrium ground water
concentration.

To back calculate theoretical soil concentrations. the rate of mixing of infiftration with
ground water is first estimated. Starting with the concentrations provided in Table A-1 as
the acceptable contaminant concentrations in ground water, the mixing is used to back
calculate contaminant concentrations in the infittrate. These concentrations can be
reiated to soil concentrations using the soil-water equilibrium relationship. According to
the model, the mixing of ground water and infiltration, and the resuitant contaminant
concentrations in ground water are related as follows (Summers et al., 1980)

Cgw = (Qp)(Cp)/Qp+Qgw Equation 1

The contaminant concentrations in ground water (Cgw) are the acceptable contaminant
concentrations in ground water (Table A-1) The volumetric flow rate of infiltration (Qp) is
determined by subtracting potential evapotranspiration (36 inches/year) from the total

rainfall (45 inches/year) occurring over the total area of contaminated soil (Section 1.4).
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A conservative simple source geometry of 230 ft paraiie! to Me average grouna warer
flow direction by 125 ft perpendicular to the average ground water flow direction is

assumed. This gives a contaminated soil source area of 31,250 4. ft. and a value for Qp
of 62.5 cubic feet/ day.

The volumetric flow rate of ground water (Qgw) is estimated to be 42 cubic feet/day. It is
estimated as the specific discharge times the effective vertical cross-sectional area of the
aquifer perpendicular to the ground water flow across the contaminated area of the site.

Qgw=KiA Equation 2

For this an aquifer thickness of 40 ft was assumed to be representative. The hydraulic

- conductivity (K) was assumed to be 2.8 ft/day the more conservative vaiue of the range
reported in the Rl. The hydraulic gradient was taken to be 0.002, the average of the
range reported in the Rl. The cross-sectional area of ground water flow (A) is equal to
the width of the source area (125 ft) perpendicular to ground water flow, muttiplied by the
depth (40 ft) into the aquifer in which mixing occurs.

With values of Cgw, Qp, and Qgw, equation 1 can be rearranged to solve for the
acceptable contaminant concentration (Cp) in the infiltration.

Cp = Cgw(Qp + Qgw)/Gp Equation 3
The soil water partioning model is expressed as:
Cs = (Cp)(Koc)(foc) Equation 4
where: Koc = Organic carbon partition ﬁoefficient (I/kg)

foc = Fraction organic carbon

Cs = Contaminant concentration in soil (mg/K)

A-2
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The value of foc was assumed to be 0.02, the average as reported by the USDA Soil
‘ Conservation Service (verbal communication, Stuckey, 1980).

Where values of Koc were not available, Kd was calculated based on the following
equation (Walton, 13884).

Kd = 0.63(foc) (Kow)1 Equation §
Kd = distribution coefficient (ml/g)

Kow = octanol water partition coefficient

i = solute index

With a value for Kd, Cs can then be calculated based on the following equation

‘ Cs = Kd(Cp) Equ=tion 6

The target cleanup level (TCL) is equal to Cs or the Cgw, whichever is greater. Values
for all terms are provided in Table A-1.




Table .

Calculation of Soil Target Cleanup Levels
Soil-Water Partioning Theory Model

Constituent Cgw
Acetone | 1.100
Benzene | 0.005]
Carbon Tetrachloride 0.005
Chlorobenzene ~__|__0.100
Chioroform | " 0.021
2-Chlorophenol | 0.550
1,1-Dichloroethane 0.005
1,2-Dichloroethane |~ 0.005
1,2-Dichloroethene 0.070
1,1-Dichloroethene | 0.007
EthylBenzene | 0.700
Methylene Chloride - 0.017
2-Butanone 5 0.055
4-Methyl-2-Pentanone 0.550
Phenol ~1.500
1,1,22 Tetrachloroethane | 0.0006
1,1,1 Trichloroethane 0.200
1,1,2 Trichlrorethane | 0.002
Tetrachloroethene |  0.005
Trichloroethene | 0.005
Toluene 2.000
Vinyl Chioride 0.002
Xylenes 10.000

Qgw

28
28

28

28
28
!
28
)
28
28
28
28
B
28
28
28
_ 28
_28

28
28

28

28

Cgw - contaminant concentration in ground water (ug/l)
Qp - volumetric flow rate of infiltration into ground water(cu.ft/day)

Qgw - volumetric flow rate of ground water (cu.ft/day)

Cp - contaminant concentrations in the infiltration
K - hydraulic conductivity (ft/day)

h - hydraulic gradient (ft/ft)

L - length of aquifer perpendicular to flow

TCL -Target Cleanup Leve

L

125
125
125
125
125
125
125
125
125
125
125
125
125
125
125
125
125
125
125
125
125
125
125

w

250

250/
250

250

250
250
250
250
250
250
250
250
250
250/
250
250
250
250
250
250
250
260
250

R E K h D | Koc | foc Cs
0.01| 0.008| 2.8/ 0.002| 40| 22| 0.02| 0.070
10.01] 0.008| 2.8/ 0.002 40| 83| 0.02| 0.012|
10.01] 0.008| 2.8 0.002| 40| 363| 0.02| 0.063[
0.01/ 0.008| 2.8/ 0.002| 40| 330| 0.02| 0.956/
0.01| 0.008| 2.8/ 0.002| 40| 31| 0.02| 0.019
0.01/ 0.008| 2.8| 0.002| 40| 0.02| 0.460
'0.01| 0.008( 2.8/ 0.002| 40| | 0.02| 0.006
10.01| 0.008| 2.8/ 0.002| 40| 32| 0.02| 0.005
' 0.01| 0.008| 2.8) 0.002| 40| 59| 0.02| 0.120
0.01| 0.008| 2.8| 0.002| 40| 65| 0.02| 0.013
| 0.01| 0.008| 2.8/ 0.002| 40| 1100| 0.02| 22.299
0.01| 0.008| 2.8 0.002| 40| 88| 0.02] 0.004
0.01| 0.008| 2.8| 0.002| 40| 4.5/ 0.02| 0.007
0.01| 0.008| 2.8 0.002| 40| NA| 002 NA
0.01] 0.008| 2.8| 0.002| 40| 91| 002 3.953
0.01| 0.008| 2.8/ 0.002| 40| 79| 0.02| 0.001
0.01| 0.008| 2.8/ 0.002| 40| 178| 0.02| 1.031
0.01| 0.008| 2.8| 0.002| 40| | 0.02| 0.007
0.01| 0.008| 2.8| 0.002| 40| 364| 0.02| 0.053
0.01| 0.008| 2.8| 0.002| 40| 126| 0.02| 0.018
'0.01| 0.008| 2.8/ 0.002| 40| 300| 0.02| 17.376
'0.01| 0.008| 2.8| 0.002| 40| 57| 0.02| 0.003
0.01| 0.008| 2.8| 0.002| 40| 240| 0.02| 69.504

D - depth of aquifer

Cs - soil concentrations (mg/kg)

Cp - concentrations in the infiltration (ug/liter)
Kd - an equilibrium partition coefficient (ml/g)
R - average annual rainfall (ft./day)

E - average annual evapotranspiration (ft./day)

* Where values of Koc are not provided, the equation unzmg Ad
was qopled.  Howevers, & Ad value was not availabre

for S-methyl-2-pentanone  so the MCL has been usea as the 7CL.

TCL

__1.100
0.012

0 053
- 0.956

_.0.021
0.550
~ 0.006

0.005

0.120

3| 0.013
22.299

0.017

- 0.055

0.550
3.953

© 0.001

1.031
0.007
0.053
0.018

- 17.376

0.003
 69.504
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APPENDIX B

POST-REMEDIATION GROUND WATER
PUBLIC HEALTH EVALUATION
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POST-REMEDIATION GROUND WATER

PUBLIC HEALTH EVALUATION

The baseline risk assessment portion of the RI report prepared by IT
Corporation concluded that current levels of ground water contamination at the
Bluff Road site posed no risk to public health under current conditions.
However, if future conditions at the site involved use of the shallow aquifer
as a drinking water supply, current levels of contamination might pose a
health risk. The ground water target cleanup levels listed in Table 3-2 were
developed to mitigate this risk. The purpose of this section is to evaluate
the etfectiveness of these target cleanup levels in reducing potential health

risks.

1. Exposure Assessment

As discussed previously, ground water at the site is not currently used as
a potable water source. Considering the possibility that it might be used as
such a supply in the future, however, one can evaluate potential levels of
human exposure to levels of ground-water contaminants at post-remediation

levels.

For the sake of consistency, potential human exposure to ground water is
evaluated in this section in the same manner in which some of the target
cleanup levels were derived. The most likely receptor for exposure via this
pathway is a resident living near the site who uses ground water as his
potable water supply. Assumptions that are used to quantify exposure levels

are presented in Table 1. These calculations are based on a 70 kg adulit

1-1
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who consumes 2 liters of water per day. However, a 64% ‘occupancy factor*
is applied to this value to reflect the fact that an individual would not spend
all of his time at home and thus would not receive all of his daily watér
intake from on-site ground water. This consideration is reflected in the 1.28
liters/day water consumption factor listed in Table 1. In addition, it is
assumed that an individual might be exposed via this pathway for 30 years
of his lifetime, which is the national upper bound (90th percentile) of time
a person is likely to spend at one residence (1). In other words, it is
assumed that an individual would not live his entire life at one residence.
Other assumptions presented in Table 1 are consistent with standard USEPA

exposure parameters.

The wvalues listed in Table 1 are used to calculate estimated exposure

dosages with the following formula.

OEX = CW x IR x EF x ED BW LT
Where:
OEX = oral exposure dosage from drinking water (mg/kg/day)

CW = contaminant concentration in drinking water {mg/l)

= ground water target cleanup level (Table 3-2) in this case

IR = drinking water ingestion rate (l/day)

EF = exposure frequency (days/year) = 365
ED = exposure duration (years)

BW = body weight (kg)

LT = average human lifetime (daYs) = 25600

1-2
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Table 2 presents ground water target cleanup levels and corresponding
estimated drinking water exposure dosages calculated using the above

equation.

2. Toxicity Assessment

Human health criteria for oral exposure to the chemicals of interest are
presented in Table 2. These values were obtained from USEPA Health Effects
Assessment Summary Tables (2), with the exception of values for copper, iron,
and lead. The vaiues for copper and lead were presented in the 1986
Superfund Public Health Evaluation Manual (3), but have been withdrawn in
more recent documents. They are presented in this table to allow ftor some
quantification of risks associated with these compounds. However, the fact
that these values are no longer recommended should be recognized as an
area of uncertainty in this assessment. In addition, no toxicity criteria for
iron were identified, and this should also be regarded as an area of

uncertainty.

For compounds which are considered potential carcinogens, a cancer potency
factor (CPF) is presented. The CPF is expressed in units of inverse dosage,
i.e. (mg/kg/day)’'. Simply stated, it repreéents the increase in risk af cancer
mortality per unit of exposure dosage. In most cases, CPFs are derived
using data from animal experiments and applying a low-dose extrapolation
model and incarporating conservative assumptions concefning interspecies

extrapolation.

1-3
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For compounds not regarded as potential carcinogens, a reference dose (RID),
also called an acceptable intake for chronic exposure (AIC), is provided.
This value represents the exposure dosage in mg/kg/day which, if consumed
daily throughout a person’'s lifetime, would not result in any adverse health
effects. USEPA usually derives RfDs based on animal data which define a
no-effect dosage or threshold for toxicity. This threshold value is divided
by a conservative safety factor, typically 100 or 1000, to derive a human RiD.
These RfD values may then be used to determine a hazard index (HI) for
given exposures. The HI is the ratio of the estimated exposure level to the

RfD value. HI values greater than 1.0 may indicate a potential health risk.

The approach used to characterize risk in this section is analogous to the

methods used in the baseline Rl risk assessment (IT Corporation, 1989).

3 Risk Characterization

This section describes the potential health risks associated with estimated
exposure levels calculated as described previously. Risk estimates for

potential carcinogenic and non-carcinogenic effects are presented in Table 2.

As shown in Table 2, the total incremental lifetime cancer risk associated with
exposure to all chemicals of concern under the  conditions of this scenario
is 1.5E-05.

The overall HI for non-carcinogenic effects is 1.7E+0.

1-4
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. 4. References

(1) USEPA. 1989. Risk Assessment Guidance for Superfund, Volume 1,

Human Health Evaluation Manual. EPA/540/1-89/002.

(2) USEPA. 1988. Health Effects Assessment Summary Tables. OERR

9200.6-303-(89-2).

(3) USEPA. 1986. Superfund Public Health Evaluation Manual. EPA 540/1-

86/060.
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TABLE 1

EXPOSURE SCENARIO FOR FUTURE GROUND WATER USERS
INGESTION OF GROUND WATER
USING TARGET CLEANUP LEVELS

Receptors: Future ground water users
Adult or Child: Adult

Male/Female: Both Male and Female
Frequency of Exposure: 365 days/year

Duration of Exposure: 30 years

Drinking Water Consumption Rate 1.28 L/day

Body Weight 70 kg (USEPA, 1989)

Potential Exposure Pathways Considered Significant:

Ingestion of Ground Water

Compounds: All site-specific chemicals

Data Sets: Ground water target cleanup levels.




TABLE 2

RISK CALCULATIONS FOR RESIDENT EXPOSURE
INGESTION OF DRINKING WATER
USING TARGET CLEANUP LEVELS

Oral

Maximum Exposure Oral Oral

Concent. Dosage CPF RFD Hazard
Chemical (ma/1) (ma/kg/day)’ (mg/kg/day)" (ma/kg/day) Risk Index
Volatiles:
Acetone 1.1E+00 8.6E-03 1.0E-01 8.6E-02
Chloroform 2.1E-02 1.6E-04 6.1E-03 1.0E-02 1.0E-06 1.6E-02
1,1,1-Trichloroethane 2.0E-01 1.6E-03 9.0E-02 1.7E-02
Methylene Chloride 1.7E-02 1.3E-04 6.0E-02 2.2E-03
1,1-Dichloroethane 5.0E-03 3.9E-05 1.0E-01 3.9E-04
2-Butanone 5.5E-01 4.3E-03 5.0E-02 8.6E-02
Trichloroethene 5.0E-03 3.9E-05 1.1E-02 4.3E-07
1,1,2,2-Tetrachloroethane 6.0E-04 4.7E-06 2.0E-01 9.4E-07
Ethylbenzene 7.0E-01 5.5E-03 1.0E-01 5.5E-02
Toluene 2.0E+00 1.6E-02 3.0E-01 5.2E-02
Chlorobenzene 1.0E-01 7.8E-04 3.0E-02 2 6E-02
Tetrachloroethene 5.0E-03 3.9E-05 5.1E-03 1.0E-02 2.0E-07 3.9E-03
1,2-Dichloroethene 7.0E-02 5.5E-04
Xylenes 1.0E+01 7.8E-02 2.0E+00 3.9E-02
1,1-Dichloroethene 7.0E-03 5.5E-05 9.0E-03 6.1E-03
Benzene 5.0E-03 3.9E-05 2.9E-02 1.1E-06
1,2-Dichloroethane 5.0E-03 3.9E-05 9.1E-02 3.6E-06
Carbon Tetrachloride 5.0E-03 3.9E-05 1.3E-01 7.0E-04 5.1E-06 5.6E-02
1,2-Dichloropropane 5.0E-03 3.9E-05 6.8E-02 2.7E-06
2-Chlorophenol 5.5E-02 4.3E-04 5.0E-03 8.6E-02
4-Methyl-2-Pentanone 5.5E-01 4.3E-03 5.0E-02 8.6E-02
1,1,2-Trichloroethane 2.2E-03 1.7E-05 5.7E-03 4.0E-03 9.8E-08 4.3E-03

2904398
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TABLE 2 (Cont'd))

Oral

Maximum Exposure Oral Oral

Concent. Dosage CPF RFD Hazard
Chemical (mg/1) (mg/ka/day) ' (mg/kg/day)’ (ma/kg/day) Risk Index
Metals:
Arsenic 5.0E-02 3.9E-04
Barium 1.0E+00 7.8E-03 5.0E-02 1.6E-01
Cadmium 5.0E-03 3.9E-05 5.0E-04 7.8E-02
Chromium I 5.0E-02 3.9E-04 1.0E+00 3.9E-04
Chromium VI 5.0E-02 3.9E-04 5.0E-03 7.8E-02
Copper 1.0E+00 7.8E-03 3.7E-02 2.1E-01
Iron 3.0E-01 2.3E-03
Lead 5.0E-02 3.9E-04 1.4E-03 2.8E-01
Manganese 5.0E-02 3.9E-04 1.0E-02 3.9E-02
Mercury 2.0E-03 1.6E-05 3.0E-04 5.2E-02
Selenium 1.0E-02 7.8E-05 3.0E-03 2.6E-02
Zinc 5.0E+4+00 3.9E-02 2.0E-01 2.0E-01

TOTAL: 1.5E-05 1.7E+00
3/22/90 D

2904398
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APPENDIX C

AIR QUALITY IMPACT ANALYSIS AND PUBLIC
HEALTH EVALUATIONS FOR TREATMENT OF
GROUND WATER USING AIR STRIPPING
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AIR QUALITY IMPACT ANALYS|S AND puBLIC HEALTH EVALUATION FOR
TREATMENT OF GROUND WATER USING AIR STRIPPING AT

THE SCRDI BLUFF ROAD SITE
An evaluation to assess the health effects associated with air emissions from
the on-site treatment of ground water using air stripping at the SCRD! Bluft
Road site is presented in this document. Air quality dispersion modeling was
performed to predict maximum ambient air impacts to support this evaluation.
Long-term modeling was conducted to determine maximum annual impacts
using 5 years of regional National Weather Service (NWS) meteorological data.
Short-term impacts were evaluated using a screening model to estimate the
maximum 1-hour concentrations based on a worst-case combination of

atmospheric stability and wind speed.

Section 1 discusses the dispersion modeling techniques employed. Section
2 presents the input data used. Section 3 describes the procedure for
modeling receptor selection. Section 4 presents the dispersion modeling

results. Section 5 presents the public health evaluation.
1. Dispersion Modeling Techniques

Both screening and refined modeling were conducted as part of the air
quality dispersion analysis. For short-term impacts (24 hours or less), the
United States Environmental Protection Agency (USEPA) recommends use of
a screening model to estimate conservative short-term impacts for pollutants
released from a stationary source.(V If, based on appropriate screening

techniques, the concentration of a poliutant is predicted below an acceptable
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health-based level, no further modeling of the pollutant is required due to the
conservative nature of the prediction. If, on the other hand, the predicted
concentration is above this acceptable health-based level, a refined modeling

analysis is necessary to predict the short-term maximum concentration.

USEPA recommendations contained in Guideline on Air Quality Models

(Revised)(z) were used to select the appropriate dispersion models. Three

factors were considered:

a. Whether the area is classified as urban or non-urban according to

USEPA modeling protocols;

b. Whether it is necessary to consider plume impact upon complex

terrain; and

e Whether it is necessary to consider building-induced aerodynamic

downwash effects.

Figure 1 presents a site location map depicting the site boundary and
surrounding area. The area surrounding the site is non-urban based on
recommended USEPA classification procedures. The recommended method is
to apply the Auer Classification Scheme(® to classify land use patterns within
3 km of a site. United States Geological Survey (USGS) topographic maps
for the site and vicinity clearly indicate that the area is non-urban; therefore

modeling was conducted in the non-urban or rural mode.
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The proposed stack height and results of the screening modeling are used
to determine whether plume impact upon complex terrain need be considered.
Preliminary screening modeling results based on a proposed stack height of
30 feet indicated that maximum impacts (discussed further in Section 4) would
occur well within 2.0 km of the source. The area surrounding the site (within
2.0 km) has terrain elevations ranging from 25 feet above to 22 feet below
stack base elevation. In accordance with USEPA guidance,(2) it is not
necessary to consider plume impact upon terrain; therefore, a simple terrain

model was used.

Finally, as designed, the air stripping system will achieve a Good Engineering
Practice (GEP) stack height based on nearby and/or adjacent building
geometry.("} As such, it was not necessary to model aerodynamic building-

induced daownwash effects.

Based on the above considerations, the Industrial Source Complex Long-Term
(ISCLT) model was used to predict annual concentrations, and the Point-
Plume-2 (PTPLU-2) model was used to predict maximum 1-hour concentrations.
Resuits using the PTPLU-2 model were also employed to select receptors for
use in modeling with ISCLT model. Options used in ISCLT and PTPLU-2 are
consistent with USEPA guidance.® For both models, the options selected
included the adjustment of the stack height for stack tip downwash,
determination of final plume rise for all downwind receptor locations, and use
of rural-mode wind profile coefficients. Because the air stripping system
exhaust gas will be emitted at ambient temperature, plume enhancement due

to buoyancy effects did not require consideration.
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input Data Used

The dispersion modeling analysis to evaluate air quality impacts from on-site

air stripping required development and input of a detailed emissions inventory,

and assembly and input of representative meteorological data. Each of these

two areas is discussed below.

2.1 Emissions Inventory

Table 1 presents stack emission rates and associated input data. Table
2 presents preliminary design stack parameters. Based on vendor input
information, the proposed design capacity of the air stripping system is
100 galtons per minute (gpm). To estimate potential emission rates, it
is conservatively assumed that 100 percent of the organics would be
stripped from the ground water and would enter into the vapor phase.
Control of contaminants entering the vapor phase would be by means of
granular activated carbon filtration. The design control efficiency of this

air pollution control (APC) system is greater than 99.9 percent.

The concentrations of contaminants in the ground water to be treated aré
based on concentrations detected in the monitoring wells located within
the plumé of contaminated ground water. Average concentrations were
calculated for each contaminant detected and are presented in Table 1

as ‘stripper inlet concentrations®.
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Based on the above assumptions, Table 1 presents emission rates both
with and without controls.  Contaminant impacts upon ambient air quality

were predicted for this APC system.

2.2 Meteorological Data

Representative meteorology was used in the screening modeling using

PTPLU-2 and refined modeling using ISCLT.

Table 3 presents the meteorological conditions used for the PTPLU-2
screening analysis. PTPLU-2 predicts the maximum downwind
concentrations based on discrete combinations of stability class and wind
speed, and does not require actual meteorology representative of the

source location.

The ISCLT model employed 5 years of annual stability array (STAR) data
based on hourly observations from the NWS station in Columbia, South
Carolina. The data provides annual joint frequencies of stability versus
wind speed and wind direction. The period of record employed was

the years 1982 through 1986. Annual modeling was conducted separately

for each of the § years of meteorological data.
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‘ 3. Modeling Receptor Selection

Receptors were identified to ensure selection of downwind locations at which
the highest concentrations would occur for both 1-hour concentrations

predicted using PTPLU-2 and annual concentrations predicted using ISCLT.

3.1 PTPLU-2 Receptors

Because PTPLU-2 does not use actual meteorology, locations of the
highest predicted concentrations are determined as relative distances from
the source based on discrete wind speed and stability combinations (refer
to Table 3). Predictions are first made at fixed distances downwind of
the source. Then, from the location at which the highest downwind
. concentration is predicted, the distance to the maximum concentration is

incrementally searched for and located to the nearest 1 meter.
3.2 ISCLT Receptors

The ISCLT receptor grid consisted of a polar coordinate grid and
additional receptors located on the site property/fenceline. A total of

408 receptors were used in ISCLT modeling.

The polar coordinate receptor grid was based on the PTPLU-2 screening
results. The PTPLU-2. analysis using the input stack parameters
presented in Table 2 identified distances to potential high-impact

‘ receptors as a function of the stability class/wind speed combinations

2/28/90
890413R 6
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presented in Table 3. Receptor ring distances of 0.06u, 0.090, 0.120,

0.160, 0.190, 0.230, 0.285, 0.500, 1.000, 1.500, and 2.000 km were

selected.

Each of the above 11 polar coordinate rings was divided into 10-degree
sectors, yielding a total of 36 receptors per ring. Variation in terrain
within the vicinity of each receptor was accounted for by using the
highest terrain elevation in a nearly rectangular area surrounding that
receptor. The area was bounded on either side by an arc length which
was plus or minus 5 degrees of the actual receptor location. The top
and bottom of the rectangular area was bounded by half the distance

to the preceding and following poiar receptor rings.

Table 4 identifies 12 additional discrete fenceline modeling receptor
locations surro;.lnding the proposed location of the air stripping system
stack. These additional receptors were selected to provide an added
measure of confidence that the area of greatest impact would be

identified.

4. Dispersion Modeling Results

Table 5 presents the maximum predicted t-hour and annual concentrations
for each contaminant listed in Table 1. The distance to the receptor
predicted to have the maximum 1-hour concentration, based on PTPLU-2
modeling, is 114m from the source. The location at which the maximum
annual predicted concentration occurs, based on ISCLT modeling, is located

200° (south-southwest) from the source at a distance of 120m.
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5. Public Health Evaluation

Based on the modeling results, a public health evaluation (PHE) may be
performed for the receptor groups which are likely to experience maximum
exposures to airborne emissions from the air stripper system. The modeling
results identified the downwind distance where maximum 1-hour concentrations
would be expected, and the location where maximum annual concentrations
would be expected. This PHE identifies the likely receptors associated with
those locations, formulates worst-case exposure scenarios for the most-exposed
receptors, and quantitatively estimates exposure levels and associated health

risks for those exposure pathways.

5.1 Receptors

Based on the location where maximum short- and long-term air
contaminant concentrations are predicted to occur, it is possible to
identify two receptor groups which may experience maximum exposures
to airborne contaminants. These groups are: (1) remediation workers
in the immediate vicinity of the emissions source (i.e., air stripping
system) who would be the closest receptors and who might be exposed
to short-term peak concentrations; and (2) off-site residents who might
be exposed to lower concentrations for longer periods. To represent the
first group, it is assumed that the most-exposed individual (MEIl) would
be an adult worker. The MEIl for the second group is identified as a

child who lives in the vicinity of the site. The child is used because
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of his higher inhalation rate to body weight ratio, thus resulting in a
maximum (worst-case) exposure dosage estimate. Selection of a child
is also related to the possibility that he might play in the area of the
site, even though there are no residences in the immediate vicinity.
(The nearest residence is over 1 mile away.) Because the air stripper
is expected to operate for 16 years, this child would be exposed for
an extended period. For the purpose of this calculation, it is assumed
that a child would be exposed for 16 years beginning at age 6. It was
felt that younger children would not be likely to travel the distances
necessary to get near the site. The use of the child therefore provides

a worst-case estimate of exposure.

5.2 Exposure Assessment

Table 6 presents Threshold Limit Values (TLVs) for each contaminant of
concern, and compares the values to maximum predicted 1-hour
concentrations. TLVs were developed by the American Conference of
Governmental and Industrial Hygienists (ACGIH), (8 and are occupational
exposure criteria that represent airborne concentrations of substances to
which nearly all workers may be repeatedly exposed without adverse
effects. TLVs presented in Table 6 represent time-weighted average
(TWA) concentrations to which individuals may be exposed during a
normal 8-hour workday and 40-hour workweek without experiencing any
adverse health effects. TLVs are based on the best available information
from industrial experience, as well as data from human and animal

studies. TLVs are used in industrial hygiene practice to control potential
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health hazards for workers. TLVs are issued by the ACGIH, and are

guidelines rather than enforceable standards.

Because the maximum predicted 1-hour concentrations are far below TLVs
for long-term occupatione' exposure, it is concluded that there is no
danger of acute toxicity due to exposure to short-term peak emissions
from the air stripping system. The remainder of the PHE will, therefore,

address only the potential for long-term health effects.

Table 7 presents assumptions used in the worker exposure scenario.
As discussed previously, it is assumed that this worker is an adult male
involved in work at the site. The period of exposure is estimated to
be 16 years, i.e., the time during which the air stripping system s
expected to be operating. An inhalation rate of 2.8 m3hour,

corresponding to an adult male involved in moderate activity, 7} is used.

The assumptions listed in Table 7 are incorporated to calculate exposure

dosages using the following equation:

IEX = AC x IR x D x (1/1,000) : BW x EP : 25,600
Where:
IEX = inhalation exposure dosage (mg/kg/day)
AC = airborne contaminant concentration (ug/ma)
IR = inhalation rate (m3/hour)
10
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D = duration of daily exposure (hours/day)
1/1,000 = conversion factor (mg/ug)

BW = body weight (kg)

EP = exposure period (days)

25,600 = length of human lifetime (days)

Maximum annual average contaminant concentrations from Table 5 are
used in this calculation as AC values to provide worst-case estimates

of long-term exposure levels.

Table 8 presents assumptions used in the exposure scenario involving
the child. These assumptions are the same as used in the first
scenario with the following exceptions. Because the receptor is a child,
a difterent body weight and inhalation rate are wused. Because the
exposure period is extended over various life stages, time-weighted
average values for the parameters are used in the calculations. The
inhalation rate (2.7 m3/hour) presented in Table 8 represents a time-
weighted average of inhalation rates for 6-year olds, 10-year olds, and
adults involved in moderate activity as presented in the USEPA
Superfund Eiposure Assessment Manual (7).  The assumed body weight
for this receptor (50 kg) is a time-weighted average of body weights
for males within various age groups (from age 6 to 21) listed in the
USEPA Exposure Factors Handbook. )  In addition, the duration of an
exposure period is assumed to be 4 hours/day rather than 8 hours/day.
This value represents a reasonable worst-case average because it is not

likely that children or young adults would engage in activities near the

11
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site for extended periods due to the fact that the nearest residence is
‘ more than 1 mile away. The 4 hour/day value represents a reasonable
worst-case average for children playing near the site or young adults

involved in other activities (e.g., hunting) near the site.

The same equation used previously is again used to calculate exposure
estimates. Once again, maximum annual average contaminant
concentrations from Table 5 are used in this calculation as AC values

to provide worst-case estimates of long-term exposure levels.
5.3 Toxicity Assessment

Table 9 and 10 present human health criteria for inhalation exposure
. to the contaminants of interest. These values were obtained from
USEPA Health Effects Assessment Summary Tables. 9) For those
contaminants that are considered potential carcinogens, a Cancer
Potency Factor (CPF) is presented. The CPF is expressed in units of
inverse dosage, i.e., (mg/kg/day)’’. Simply stated, it represents the
increase in risk of cancer mortality per unit of exposure dosage. In
most cases, CPFs are derived using data from animal experiments and
by applying a Ilow-dose extrapolation model that incorporates

conservative assumptions concerning interspecies extrapolation.

For compounds not regarded as potential carcinogens, a Reference Dose
(RfD), also called an Acceptable Intake for Chronic Exposure (AIC), is

. provided. This value represents the exposure dosage in r_ng/kg/day
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which, it consumed daily throughout a person’s lifetime, would not result
in any adverse health effects. USEPA usually derives RiDs based on
animal data which define a no-effect dosage or threshold for toxicity.
This threshold value is divided by a conservative safety factor, typically
100 or 1,000, to derive a human R{D. These RiD values may then be
used to determine a Hazard Index (HI) for given exposures. The Hi is
the ratio of the estimated exposure level to the R{D value. HI values

greater than 1.0 may indicate a potential health risk.

As shown in Tables 9 and 10, not all of the compounds of interest
have toxicity criteria available. As a result, they cannot be evaluated
quantitatively and are not included in subsequent risk estimates. This

should be considered as an area of uncertainty in the PHE.

The approach used to characterize risk in this section is analogous to
the methods used in the original baseline Rl risk assessment conducted
by IT Corporation.

5.4 Risk Characterization

This section describes the potential risks associated with estimated

exposure levels calculated as described previously.
For the aduit worker exposure scenario, estimated incremental lifetime

cancer risks and hazard indices are presented in Table 9. As shown

in this table, the total estimated cancer risk associated with exposure

13
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to maximum concentrations of all of the chemicals of interest is 59 x
10 under the conditions of this scenario. The total Hl for non-

carcinogenic effects is 3.5 x 1077, which is far below the 1.0 value

which indicates a potential hazard.

For the childhood/young adult exposure scenario, estimated incremental
cancer risks and hazard indices are presented in Table 10. As shown
in this table, the total estimated cancer risk associated with exposure
to maximum concentrations of all contaminants of interest is 1.1 x 107
The total HI for non-carcinogenic effects is 2.7 x 107, which is far

below the 1.0 HI which indicates a potential hazard.

14
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TABLE 1
SCROI-BLUFF RORD SITE
ESTIMATED AIR STRIPPER EMISSIONS (D]
STRIPPER GROUND q/5EC g sec AIP FLOK EXIT TDTRL‘(\J
INLET HHTER FILOW CONTAM. STRIPFER EMISSIONS QL1000 HAH STACK STACK VELOCITY CUNTRDI_@
CONC RATE MRSS EMISSIONS AFTER GHC O1AM. HE1GHT EMISSIOr
ANALYTE M5/L GPM LB/HR 100z COMTROL cu m/s n=ters meters M/SEC LBS. DAY
CAREON TETRACHLORIDE 0.08 100 0. 004003 0. 000504 S.05€e-07 0. 620833 0.61 9. 144 2. 158566 0. 000036
ACE TOME 4428 # 100 0.221577 0.027943 2. HE-S 0.00%317
CHLOROFORM 1.378 1010 0. 06B355 0. 00336 8. 70E-D6 0.001654
BEHZEME 0.11 1040 0. 005504 . 100694 6.94E--1)7 0.0001 32
1,1, 1-TRICHLORDETHAME 0. 435 1010 0.021767 0.002745 2.75E-0% 0. 000522
UIN CHLORIDE 0.013 100 0. 00LES0 0. ouonaz B.20E-08 0.00001S
METHYLEME CHLORIDE O.277 » 100 0.013B61 0.00174868 1.75E~-06 0. 000332
1, 1-U1CHLOROE THAHNE 2.5%51 100 0. 127652 0.015098 1.61E-0S 0. 003063
1, 1-OICHLOROE THEHE 0.443 10 a.o22167 0. 002795 Z.BOE-U6 0.000532
1, 2-0ICHLOROPRAOFFNE 0.026 100 0.001301 0.000164 1.64E-07 0.000031
2-BUTAHOME <HEK> 1.41 100 0. 0720556 0. 0085397 8.90E-06 0.001693
1,1,2-TRICHLOROETHANE 0.006 100 0. 000300 0.000037 3.79E-(B 0. 000007
TR ICHLOROE THEME 0.123 1010 0. 006154 0.000776 7.76E-07 0.000147
1,1,2,2-TETRACHLOROE THARHE 0.122 1000 0. 006104 0.000769 7. 7VQE-17 0.0001 46
ETHM. BENZEHME 0. 148 1100 0. 007405 0.000933 9.34E-U7 0.000177
1, 2-0CHL_ORGE THAME ¢.19 100 0. 009507 0.001199 1.20e-06 0.00022
4-HETHYL-2-PEHTAHOMNE (MIBK) 0.184 100 (1. 0N9207?7 0.001161 1. 16E-DE 0.000220
TaLUENE 0.92 = 1710 0. 046036 0. 00SBUS S.B1E-LE 0.001104
CHLOROUBENZEME 0.02 1010 0. 001000 0.000126 1.26E-07 0. 000024
TETRRCHLORPOETHENE .07 10 0.003353 0.00048S 4 _B5E-07 0. 000092
1, 2-01CHLOROE THENE 2.222 100 o.111189 0.014022 1.40E~-0S 0. 002668
AYLEMES 0.25 1na 0.01251 3.001577 1.58E-08 a. 00030
1, 2-0ICHLORDBEMZENE .25 100 0.01251 0.001577 1.5S8E-06 0. 000400
1, A-DICHLOUROBENZENE .01 100 U. 000sS00 0. Q0003 6. 31E-18 0.00w0 2
2-CHL_ORDPHEMOL 0.8 1o 0. 040032 0. 005048 5. USE-06 0. qUaanl
PHEMIL 0.26 100 3.013010 4.001040 {.64€-0¢C 0. Q00312
16. 733 0.837319 0. 105535 1. EE-N4 0. 02003

=*[ONES NOT TRKE INTO ACCOUNT PDTENTIAL BLAMK COMTAMIMATION. THIS
15 CONSIDERED WORST CASE FOR 1HFLUENT ANO SUBSEQUEMT EMISSIONS
ESTIMATES
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TABLE 2
DESIGN STACK PARAMETERS FOR
TREATMENT OF GROUND WATER USING AN AIR STRIPPER

U™ Stack Base Stack Stack Exhaust  Exhaust Exhaust Gas
Coordinates (km)  Elevation Height Diameter Flow Rate Velocity  Exit Temp.

Easting Northing (m) {m m (ACFM) (mys) 9!

508.480 3749.380 41.76 9.14 0.61 1336 2.158566 293.15
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PTPLU-2 SCREENING ANALYSIS
Stability Class Wind Speed (m/s)

A 0.5, 0.8, 1.0, 1.5, 2.0, 25, 3.0
B 0.5, 0.8, 1.0, 1.5, 2.0, 25, 3.0,

40, 50
c 20, 2.5, 3.0, 4.0, 5.0, 7.0, 10.0, 120, 15.0
D 0.5, 0.8, 1.0, 1.5, 2.0, 2.5, 3.0, 4.0,

5.0, 7.0, 10.0, 12.0, 15.0, 20.0
E 20, 2.5, 3.0, 4.0, 50
= 20, 25, 3.0, 40, 5.0

Note: The wind is assumed to be blowing directly from the source to the receptor.

2/27/80
390413.002
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LOCATIONS OF DISCRETE FENCELINE MODELING RECEPTORS

9 0262
UTM
Coordinates (km)

Easting Northing
508.340 3749.310
508.417 3749.374
508.494 3749.438
508.571 3749.502
508.648 3749.566
508.680 3749.593
508.703 3749.565
508.671 3749.538
508.594 3749.474
508.517 3749.410
508.440 3749.346
508.363 3749.282

TABLE 4

Elevation
Meters Feet
42.06 138
42.06 138
41.76 137
41.76 137
41.45 136
41.45 136
41.45 136
41.45 136
41.76 137
41.76 137
42.06 138
42.06 138
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TABLE 5
MAXIMUM PREDICTED
1-HOUR AND ANNUAL CONCENTRATIONS
FOR TREATMENT OF GROUND WATER USING AIR STRIPPING
Contaminant Maximum Concentration
(ug/m*)

Volatiles 1-Hour Annual
Acetone 248 x 1072 5.07 x 107
Chioroform 772 x 107 1.58 x 107
1,1,1-Trichloroethane 244 x 107 500 x 1075
Methylene Chloride 155 x 10° 318 x 10
1,1-Dichloroethane 1.43 x 1072 293x 107
2-Butanone 7.90 x 10° 1.62x 107
Trichloroethene 6.89 x 107 1.41 x 10°
1,1,2.2-Tetrachloroethane 6.84 x 107 1.40 x 10
Ethylbenzene 8.29 x 107 1.70 x 107
Toluene 5.16 x 107 1.06 x 10
Chlorobenzene S 1.12x10% 229 x 10°
Tetrachloroethene 431 x 1074 8.83 x 10°
1,2-Dichloroethene 124 x 102 254 x 107
Xylenes 1.40 x 10~ 2.87 x 10°
Vinyl Chloride 7.28 x 10°° 1.49 x 10°
1,1-Dichloroethene 2.48 x 1073 5.09 x 10
Benzene 6.16 x 107 1.26 x 10
1,2-Dichioroethane 1.06 x 10° 2.18 x 107
Carbon Tetrachioride 4.48 x 107 9.18 x 10-8
1,1,2-Trichioroethane 3.36 x 10 6.89 x 107
Methy! isobuty! Ketone 1.03 x 10° 2.11 x 10°
1,2-Dichloropropane 1.45 x 1074 2.98 x 108

Semivolatiles
2-Chiorophenol 4.48 x 10° 9.18 x 1073
Phenol 1.46 x 10 298 x 10°
1.2-Dichlorobenzene 1.40 x 10° 287 x 10°
1,4-Dichlorobenzene 5.60 x 10° 1.15 x 10°°

2/28/90
590413.002
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Contaminant

Volatiles

Acetone

Chloroform
1,1,1-Trichloroethane
Methylene Chloride
1,1-Dichloroethane
2-Butanone
Trichlioroethene

1,1.,2,2-Tetrachloroethane

Ethylbenzene
Toluene
Chlorobenzene
Tetrachloroethene
1,2-Dichloroethene
Xylenes

Vinyt Chloride
1,1-Dichloroethene
Benzene
1,2-Dichloroethane
Carbon Tetrachloride
1,1,2-Trichloroethane

Methyl Isobutyl Ketone

1,2-Dichioropropane
Semivolatiles

2-Chlorophenol
Phenol
1,2-Dichlorobenzene
1,4-Dichlorobenzene

TABLE 6

THRESHOLD LiMIT VALUES
FOR AIR STRIPPER EMISSIONS

1

Maximum

1-Hour
Concentration

jugzmal
2.48 x 1072
7.72 x 1072
2.44 x 1073
1.55 x 10°3
1.43 x 1072
7.90 x 1073
6.89 x 107
6.84 x 1074
8.29 x 10°¢
516 x 1073
1.12 x 10°*
4.31 x 107
1.24 x 1072
1.40 x 10°°
7.28 x 10°°
2.48 x 1073
6.16 x 10°*
1.06 x 1073
4.48 x 10°*
3.36 x 10°°
1.03 x 108
1.45 x 1074
4.48 x 1073
1.46 x 1072
1.40 x 1073
560 x 1075

Threshold?
Limit
Values
Time
Weighted
Averages

jUQsti

108
104
108
10°
10°
10°
108
10°
109
105
104
10°
109
10°
104
104
104
104
104
104
10°
10°

NON—-20ONOWWRWLONWOOOOW=2NOLON
ONOO0O0DO0CO0OO0OAENOONLOOOOSAE +O®
M I X X X X K X X X XK XK XK XK KKK X KK
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. TABLE 7

EXPOSURE SCENARIO FOR WORKER
INHALATION OF AIRBORNE CONTAMINANTS FROM
GROUND WATER AIR STRIPPING EMISSIONS

Receptors: On-site workers
Adult or Child: Adult

Male/Female: Male

Activity Level: Moderate

Frequency of Event: 5840 days (16 years)
Duration of Event: 8 hours/day
Inhalation Rate: 2.8 m%hour (M
Weight: 70 kg (8)

Potential Exposure Pathways Considered Significant:

Inhalation of Ambient Air

Compounds: All site-specific chemicals.

|

|

i

| Data Sets: Maximum annual concentrations
\ predicted from modeling ground water
| air stripping emissions.

|
|
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TABLE 8

EXPOSURE SCENARIO FOR CHILD AT OFF-SITE AREA
INHALATION OF AIRBORNE CONTAMINANTS FROM
GROUND WATER AIR STRIPPING EMISSIONS

Receptors: Child (age 6 through 21 years)
Adult or Child: Child

Male/Female: Male

Activity Level: Moderate activity

Frequency of Event: 5840 days (16 years)

Duration of Event: 4 hours/day

Inhalation Rate: 2.7 m3hour

Weight: 50 kg ®

Potential Exposure Pathways Considered Significant:

Inhalation of Ambient Air

Compounds: All site-specific chemicals.

Data Sets: Maximum annual concentrations
predicted from modeling ground water
air stripping emissions.




Contaminant
Volatiles

Acetone

Chloroform
1,1,1-Trichloroethane
Methylene Chloride
1,1-Dichloroethane
2-Butanone
Trichloroethene
1,1,2,2-Tetrachloroethane
Ethylbenzene
Toluene
Chlorobenzene
Tetrachloroethene
1,2-Dichloroethene
Xylenes

Vinyl Chloride
1,1-Dichloroethene
Benzene
1,2-Dichloroethane
Carbon Tetrachloride
1,1,2-Trichloroethane
Methyl Isobutyl Ketone
1,2-Dichloropropane

2/28/80
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TABLE 9

RISK CALCULATIONS FOR WORKERS
INHALATION OF AIRBORNE CONTAMINANTS
FROM GROUND WATER AIR STRIPPING EMISSIONS

Maximum
Annual Inhalation

Air Exposure Inhalation Inhalation
Concent. Dosage CPF AIC/RID
ug/m (ma/kg/day) m da (mag/kg/day) isk
5.07 x 107 37 x 108
1.58 x 107 1.2x 108 8.1 x 102 93 x 1010
5.00 x 10 37 x10?° 30x 10"
3.18 x 10° 23x10?° 1.4 x 102 33 x 10"
293x10: 21x10g 1.0 x 107
1.62 x 10° 1.2 x 10
1.41 x 103 1.0x 10?® 1.3 x 102 1.3 x 101
1.40 x 10°° 1.0 x 10 20x 107! 20x 1010
1.70 x 10" 12x10°
1.06 x 107 7.7 x 10® 1.0
229 x10° 1.7 x1010 50 x 1073
8.83 x 10 6.4 x 101 33x 103 21 x 1012
z&xw: 19xw§ :
287 x 10° 21 x 10 40 x 107
1A9x10§ 11x10$ 29 x 107 32x10:
5.09 x 10° 37 x 10 12 45 x 107
126x1U: 92x10? 29x10§ 27x10$
218 x 107 1.6 x 10° 9.1 x 10° 1.4 x 10°
9.18 x 10° 6.7 x 1010 1.3x 10! aJx1o;
639x10; 50x10;‘ 57 x 102 : 29 x 10°
211 x 10° 1.5 x 10° 20x 10
298 x 10 22x 10710

Hazard
Index

1.2 x 10

21x 107

7.7 x 10°
33 x 108

52 x 109

7.7 x 108

4

6
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Contaminant

Semivolatiles

2-Chlorophenol
Phenol
1,2-Dichlorobenzene
1,4-Dichlorobenzene

2/28/80
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TABLE 9 (Cont'd)

RISK CALCULATIONS FOR WORKERS
INHALATION OF AIRBORNE CONTAMINANTS
FROM GROUND WATER AIR STRIPPING EMISSIONS

Maximum
Annual Inhalation

Air Exposure Inhalation Inhalation
Concent. Dosage CPF AIC/RID
(ug/m®) (ma/ka/day) (ma/kg/day)! (ma/kg/day)
9.18 x 10 6.2 x 10710
298 x 10°° 20x 10710
287 x 10°° 1.9 x 101 40 x 102
1.15x 10 78 x 1012

TOTAL:

59 x 102

Hazard
Index

48 x 10°

35 x 107

4

6
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Contaminant
Volatiles

Acetone

Chloroform
1,1,1-Trichloroethane
Methylene Chloride
1,1-Dichloroethane
2-Butanone
Trichloroethene
1,1,2,2-Tetrachloroethane
Ethylbenzene
Toluene
Chlorobenzene
Tetrachloroethene
1,2-Dichloroethene
Xylenes

Vinyl Chloride
1.1-Dichloroethene
Benzene
1.2-Dichloroethane
Carbon Tetrachioride
1.1,2-Trichloroethane
Methyl Isobutyl Ketone
1,2-Dichloropropane

2/28/90
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TABLE 10

"RISK CALCULATIONS FOR CHILD (AGE 6 THROUGH 21 YEARS)
INHALATION OF AIRBORNE CONTAMINANTS
FROM GROUND WATER AIR STRIPPING EMISSIONS

Maximum
Annual inhalation

Air Exposure Inhalation Inhalation
Concent. Dosage CPF AIC/RID
fug[mfl (mg/kg/day) (mg[}gg[day)" (ma/kg/day)
5.07 x 104 25x 108
1.58 x 1074 7.8 x 10°° 8.1 x102
mmx102 25x102 , 30x 107
318 x 10° 16 x 10 1.4 x 10°
2%x1o: L4xw2 1.0 x 107!
1.62 x 10° 8.0 x 10
1.41 x 10 69 x 10710 1.3x 102
1.40 x 10°° 69 x 1010 20x 10™
1.70 x 10°° 8.4 x 1010
1.06 x 104 52x 10° 10
229 x 100 1.1 x 10710 50 x 1073
8.83 x 106 44x100 33x 103
2&x10; 13x10: 1
287 x 10 1.4 x 10 40 x 107
1.49 x 108 7.3 x 10M 29x 107
5.09 x 10° 25x 10° 1.2
1.26 x 107 62x 1010 29 x 102
218 x 10° 1.1 x 107° 9.1 x 1072
9.18 x 10°° 45x 10710 1.3x 107!
6.89 x 10”7 34 x 101 57 x 102
211 x 10° 1.0 x 10° 20x 102
298 x 108 15x 101

Risk

63 x 1010

22 x 10"

90 x 10%?
1.4 x 1010

1.4 x 1012

21 x 10"
88 x 101
7.3 x 10"
56 x 10"
59 x 10"
19x1012

Hazard
index

82x 107

1.4x 107

52 x. 109
23x 108

35x 109

52x 108

4

6

7
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Contaminant
Semivolatiles

2-Chlorophenol
Phenol
Dichlorobenzene
1,4-Dichlorobenzene

2/28/90
2990439A

TABLE 10 (Contd)

RISK CALCULATIONS FOR CHILD (AGE 6 THROUGH 21 YEARS)
INHALATION OF AIRBORNE CONTAMINANTS
FROM GROUND WATER AIR STRIPPING EMISSIONS

Maximum
Annual Inhalation
Air Exposure Inhalation Inhalation
Concent. Dosage CPF AIC/RID
(ug[m:’) {mg/ka/day) (mg[l_(g[day)'1 (mg/kg/day)
9.18 x 10°° 45x 1079
298 x 10°° 1.5x 10
287 x 107 14 x 10® 40x 102
1.15 x 106 . 57x 10"

TOTAL:

2
7]
=

11 x10°

Hazard
Index

35x 10°

27 x 107

v

6

NS
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APPENDIX D

WETLANDS IMPACT SUMMARY
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APPENDIX D

The top 5 to 15 feet of soil over most of the wetland area
pertion of the site as defined in the attached letter from the
Corps of Engineers dated January 23, 1990 consists of a low
permeability layer of varying amounts of clay, silt and sand.
Laboratory permeability test performed on this material
provided hydraulic conductivity values of 2.6 X 107° cm/sec
to 1.6 X 1078 cm/sec (medium of 2 X 10”° cm/sec), values
typical of a clayey silt material. Underlying the low
permeability layer is a layer of sand extending to a depth of
45 to 50 feet. The hydraulic conductivity of the sand
averages 4 X 1072 cm/sec based on a pumping test conducted

by Golder Associates. According to water level measurements
collected by Golder Assoclates in 1985 and by IT Corporation
in 1989, the water table is 5 to 10 feet below ground surface
and typically within the low permeability layer. Due to the
fine grained nature of the low permeability layer, the
capillary fringe would be expected to rise 3 to 6 feet above
the water table (Todd, 1980). The capillary fringe in the
underlying sand would be expected to be less than one foot.

Portions of the wetland area that are underlain by the low
permeability layer tend to be perennially wet. This condition
is likely the combined result of the high water table and the
ability of the clayey silt material to retain infiltrating
precipitation.

The presence of a near-surface capillary fringe may play an
important role in providing a readily available and ample
source of water to shallow-rooted plants in the wetland during

periods without significant precipitation.

If ground water pumping is implemented, localized areas of the
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water table could be lowered to below the bottom of the low
permeability layer, locally and into the underlying sand (a
distance of 8 feet to less than 1 foot below the water

table). The actual drop in the saturated zone (top of the
capillary fringe with respect to a source of water from
plants), 1is the combined drop of the water table and the
difference between pre-and post-pumping capillary fringes. An
example pointing out the importance of considering the
capillary fringe would involve an area in which the low
permeability layer was predominantly clay, the prepumping
water table was within the bottom few inches of the clay and
the capillary fringe (and constant source of water for plant
roots) extended 6 feet above the water table. If pumping
resulted in lowering the water table approximately one foot
and the resulting capillary fringe no longer extended into the
clay, the net effect to the plants would be that their source
of water (that portion previously derived from the ground

water) would be lowered by over 6 feet.

The actual effect upon plant life due to lowering of the water
table will depend on several factors including the placement
of the extraction wells, pumping rates, position of the static
water table within the geologic strata, and the species of

plants within the areas affected by the pumping.

Once the extraction well network is defined, the potential
impact on the Wetland area will require evaluation, possibly
during a pump test.
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DEPARTMENT OF THE ARMY

CHARLESTON DISTRICT CORPS OF ENGINEERS

PO.BOX 919

CHARLESTON S C 294020919
egPLY TO
ATTENTIONQF

Jaguary 23, 1990

Regulacory Branch

Mr. Richard Havnes

S.C. Department of Health and Envirommental Coatrol
2600 Bull Street

Columbia, South Carolinma 29201

Dear Mr. Haynes:

This is in respomse to your request for a Departmeat of cthe Aray werland
deteraination om a tract of approximately 7 acres known as the Bluff Road Solid
Waste Sirte in Richland County, South Carolima. You also askad if the site was
located in a flood plain.

Based on a reviaw of aerial photographs and further iavestigation iato
this matter, I have determined that the referenced property contaias jurisdic-
tional wetlands, and as such, a Department of the Army permit will be required
for the placement of dredged or fill material in such areas. However, since che
site of the proposed work is located above the head water of this wacarbdody,
headwater being defined as the point at which the mean annual average flow is
less than five cubic feet per second, filling up to one acr2 :ay be aucthorized
by a nationwide permit provided the criteria highlighted in the enclosed exzract
(33 CZR 330.5{a][26]) can be met. In additionm, please be advised that this
authorization is only valid for a period of two years from the dace of thi
letter. Should the work not be completed withia this time frame or should the
nationwide permit be modified, be revoked or expire prior to completion of the
work authorized, such work may not be conducted without additionmal Corps of
Engineers' authorization. However, if the work authorized by this letcter has
commenced in accordance with the requisite terms and conditioas or you, acting
in reliance on this nationwide permit, have entered into a contract to have this
work performed prior to such date, this authorizatiom will remain in effect for
an additional twelve mounths. Should you find that the work you propose caanct
meet these provisions, you must submit an application for an "individuvual"
Department of the Army permit for this activity.

The .wetland areas have been approximated on the enclosed sketch dated
January 22, 1990. The approximate wetland lines are for preliminary plamning
purposes only and will have to be confirmed by this office before any comstruc-
tion commences. Please find enclosed a list of wetland delineation consultants
to assist you in determiniag the exact onsite limits of Department of the Army
jurisdiction. According to our Hydraulics, Coastal, and Flood Plain Management
Section, the referenced property is not located within a special flood hazard
area. A copy of this letter is being forwarded to the addressees listed om the
attachment for their information.
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In §ddition, please be advigad that this jurisdiccional determination is
only valid for a period of twg years from the dace of this letter. All actiors
con;aning this determination must pe completed withia this time frame or an
additional Corps of Engineers' delipeation may be required.

If you have any questions concernj
this matter, please contact £
A/C 803-724-4330. rotoe P me 4

Since;ely,

<=:: T
¢::=”QE;:;2L&.&LL\ ..
S. A. Danker

Regulatory Branch

enclosurea
consul:zant lisc *
26 extcract

sketch

)
)
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9 0277 NATIONWIDE PERMITS
Eflective January 12, 1987

The following listed activities, givea in 33 CFR Pant 330, are permitted provided they mect the conditions listed in
33 CFR Part 330.5(b) and, where required, comply with the potification procedures of 33 CFR Pant 330.7.

L

2

10.

11.

The placement of aids 1o navigation and regulatory markers which are approved by and installed in accordance
with the requirements of the U.S. Coast Guard (see 33 CFR Part 66, Subchapter C). (Section 10)

Structures constructed in anificial canals within principally residential developmeats where the connection of

the canal t0 a navigable water of the United States has been previously authorized (see 33 CFR Pan 322.5(g)).
(Section 10)

The repair, rehabilitation, or replacement of any previously authorized, currently serviceable, structure or i1,
or of any currently serviceable structure or fill constructed prior 10 the requirement for authorization, provided
such repair, rehabilitation, or replacement does not result in a deviation {rom the plans of tne original siructure
or fill, and further provided that the structure or fill has not been put to uses differing from uses specified for

it in any permit authorizing its original construction. Minor deviations due to changes in materials or.

construction techniques and which are necessary to make repair, rehabilitation, or replacement are permitted.
Maintenance dredging and beach restoration are not authorized by this nationwide permit. (Section 10 and 04)

Fish and wildlife harvesting devices and activities such as pound nets, crab traps, eel pots, lobster traps, duck
blinds, and clam and oyster digging. (Section 10)

Swaff gages, tide gages, water recording devices, water quality testing and improvement devices, and similar
scientific structures. (Section 10) :

Survey activities including core sampling, seismic exploratory operations, and plugging of seismic shot holes and
other exploratory-type bore holes. Drilling of exploration-type bore holes for oil and gas exploration is not
authorized by this nationwide permit; the plugging of such holes is authorized. (Sections 10 and 404).

Outfall structures and associated intake structures where the effluent from that outfall has been permitied under
the Nauonal Pollutant Discharge Elimination System program (Section 402 of the Clean Water Act) (see 40
CFR Part 122) proviced that the district or division engineer makes a determination that the individual and
cumulative adverse environmental effects of the structure itself are minimal in accordance with 33 CFR Parts
330.7 (c)(2) and 330.7 (d). Intake structures per se are not included, only those directly associated with an
outfall structure are covered by this nationwide permit. This permit includes minor excavation, filling and other
work associated with installation of the intake and outfall structures. (Sections 10 and 404)

Structures {or the exploration, production, and transportation of oil, gas, and minerals on the outer continental
shelf within areas leased for such purposes by the Department of Interior, Mineral Management Service, provided
those structures are not placed within the limits of any designated shipping safety fairway or traffic separation
scheme (where such limits have not been designated or where changes are anticipated, District Engineers will
consider recommending the discretionary authority provided by 33 CFR Part 330.8, and further subject to the
provisions of the fairway regulations in 33 CFR 322.5(1). (Section 10)

Structures placed within anchorage or fleeting areas to facilitate moorage of vessels where such areas have been
established for that purpose by the U.S. Coast Guard. (Section 10)

Non-<commercial, single-boat, mooring buoys. (Section 10)
Temporary buoys and markers placed for recreational use such as water skiing and boat racing provided that the

buoy or marker is removed within 30 days after its use has been discontinued. At Corps of Engineers reservoirs,
the reservoir manager must approve each buoy or marker individually. (Section 10)

Nationwide Permits Page 1 of 4
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Discharge of mater}’al for backfill or bedding for utility lines, including outfall and intake structures, provided -
there is n0 change in preconstruction bottom contours (excess material must be removed 10 an upland disposal
31’63). A 'ulili(y line” is defined as any pipc or pipelinc for the Lranspona[ion of any gaseous, h'quid. iiQUcf'xablc,
or slurry substance, for any purpose, and any cable, line, or wire for the transmission for any purpose of electrical
energy, telephone and telegraph messages, and rac;io ar;d television communication. (The utility line and outfz!l
and intake structures will require a Section 10 permit if in navigable waters of the United States. Ses 33 CFR
Part 322. See also nationwide permit #7 given above). (Section 404)

Bank stabilization activities provided:
a. the bank stabilization activity is less than 500 fest in length;

b. the activity'is necessary for erosion preveation;

¢ the activity is limited to less than an average of one cubic yard per running foot placed along the bank within
waters of the United States; .

d. no material is placed in excess of the minimum needed for erosion protection;
e. no material is placed in any wetland area;

f. no material is placed in any location or in any manner so as to impair suzJice water flow into or out of any
wetland area;

g only clean material free of waste metal products, organic materials, unsightly debris, etc., is"used; and

h. the activity is a single and complete project. (Sections 10 and 404)

. Minor road crossing fills including all attendant features, both temporary and permanent, that are part of a single

and complete project for crossing of a non-tidal waterbody, provided that the crossing is culverted, bridged or
otherwise designed to prevent the restriction of, and to withstand, expected high flows and provided further that
discharges into any wetlands adjacent to the waterbody do not extend beyond 100 feet on either side of the
ordinary high water mark of that waterbody. A "minor road crossing fill® is defined as a crossing that involves
the discharge of less than 200 cubic yards of fill material below the plane of ordinary high water. The crossing
may require a permit from the US Coast Guard if located in navigable waters of the United States. Some road
fills may be eligible for an exemption from the need for a Section 404 permit altogether (see 33 CFR 323.4).
District Engineers are authorized, where local circumstances indicate the need, to define the term "expected high
flows" for the purpose of eswablishing applicability of this nationwide permit (Sections 10 and 404)

. Discharges of dredged or fill material incidental to the construction of bridges across navigable waters of the

United States, including cofferdams, abutmeats, foundation seals, piers, and temporary construction and access
fills provided such discharge has been authorized by the US Coast Guard as part of the bridge permit
Causeways and approach fills are not included in this nationwide permit and will require an individual or
regional Section 404 permit (Section 404)

Return water from an upland, contained dredged material disposal area (see 33 CFR 323.2(d)) provided the state
has issued a site specific or generic certification under section 401 of the Clean Water Act (see also 33 CFR
325.2(b)(1)). The dredging itself requires a Section 10 permit if located in navigable waters of the United
States. The return water or runoff from a contained disposal area is administratively defined as a discharge of
dredged material by 33 CFR 323.2(d) even though the disposal itself occurs on the upland and thus does not
require a section 404 permit. This nationwide permit satisfies the technical requirement for a section 404 permit
for the return water where the quality of the return water is controlled by the state through the section 401
certification procedures. (Section 404)

. Fills associated with small hydropower projects at existing reservoirs where the project which includes the fill

is licensed by the Federal Energy Regulatory Commission (FERC) under the Federal Power Act of 1920, as
amended; has a total generating capacity of not more than 1500 kw (2,000 horsepower); qualifies for the
shon-form licensing procedures of the FERC (see 18 CFR 4.61); and the district or division enginesr makes a

Nationwide Permits Page 2 of 4
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determination that the individual and cumulative adverse effects on the environment are minimal in aczorZance
with 33 CrR Parts 330.7 (¢)(2) and 330.7 (d). (Section 404)

18. Discharges of dredged or fill material into all waters of the United States other than wetlands that do not exceed

ten cubic yards as part of a single and complete project provided the material is not placed for the purpose
of stream diversion. (Sections 10 & 404)

19. Dredging of o more t.han tea cubic yards from navigable waters of the United States as part of a single and
complete project. This permit does not authorize the connection Of canals or other amificial watersays to
navigable waters of the United States (see Section 33 CFR 322.5(g)). (Section 10)

' 20. Structures, work, and discharges for the containment and cleanup of oil and hazardous substances which are
= subject to the National Oil and Hazardous Substances Pollution Contingency Plan, (40 CFR Part 300), provided
> the Regional Response Team which is activated under the Plan concurs with the proposed containmest and
cleanup action. (Sections 10 & 404)

21. Structures, work, discharges associated with surface coal mining activities provided they were authorized by the
Department of the Interior, Office of Surface Mining, or by states with approved programs under Title V of the
Surface Mining Control and Reclamation Act of 1977; the appropriate District Engineer is given the opportunity -
'to review the Title V permit application and all relevant Office of Surface Mining or state (as the case may be)
documentation prior to any decision on that application; and the district or division engineer makes a
determination that the individual and cumiulative adverse effecis on the environment from such structures, work,
or discharges are minimal in accordance with 33 CFR Paris 330.7(c)(2) and 330.7(c)(3) and 330.7(d).

(Sections 10 and 404)

.22, Minor work, fills, or temporary structures required for the removal of wrecked, abandoned, or disabled vessels,
« or the removal of man-made obstructions to navigation. This permit does not authorize maintenance dredging,
| shoal removal, or river bank snagging. (Sections 10 & 404)

‘ 23. Activities, work, and discharges undertaken, assisted, authorized, regulated, funded, or financed, in whcle or in
part, by another federal agency or department where that agency or department has determined, pursuant o the
CEQ Regulation for Implementing the Procedural Provisions of the National Eavironmental Policy Act (<0 CER
Part 1500 et seq.), that the activity, work, or discharge is categorially excluded from esvironmental
documentation because it is included within a category of actions which neither individually nor cumulatively
have a significant effect on the human environment, and the Office of the Chief of Engineers (ATTN:
DAEN.-CWO-N) has been furnished notice of the agency’s or department’s application for the categorical
exclusion and concurs with that determination. Prior to approval for purposes of this nationwide permit of any
agency’s categorical exclusions, the Chief of Engineers will solicit comments through publication in the Federal
Register. (Sections 10 & 404)

24. Any activity permitted by a state administering its own Section 404 permit program for the discharge of dredged
or fill material authorized at 33 U.S.C. 1344(g)-(1) is permitted pursuant to section 10 of the Rivers and Harbors
Act of 1899. Those activities which do not involve a section 404 state permit are not included in this nationwide
permit but many will be exempted by Sec. 154 of PL 94-587. (See 33 CFR 322.3(a)(2)) (Section 10)

25. Discharge of concrete into tightly sealed forms or cells where the concrete is used as a structural member which
would not otherwise be subject to Clean Water Act jurisdiction. (Section 434)

i| 26. Discharges of dredged or fill material into the waters listed below, except those which cause the loss or
L substantial adverse modification of 10 acres or more of such waters of the United States, including wetlands.
For discharges which cause the loss or substantial adverse modification of 1 to 10 acres of such waters, including
oY wetlands, notification to the District Engineer is required in accordance with 33 CFR Part 330.7. (Secticn 404)

a. Non-tidal rivers, streams, and their lakes and impoundmeants, including adjacent wetlands, that are located
above the headwaters.

b. Other noa-tidal waters of the United States, including adjacent wetlands, that are mot part of a surface
tributary system to interstate waters or navigable waters of the United States (i.c. isolated waters).

Natioawide Permiu Page 3 of 4
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The following activitics were permitted by nationwide permits issued on July 19, 1977, and unless modified do not

require further permitting:

‘ 1. Discharges of dredged or fill material into waters of the United States outside the limits of navigable waters of
the United States that occurred before the phase-in dates which began July 25, 1975, and extended section 404
jurisdiction to all waters of the United States. (These phase-in dates are: After July 25, 1975, discharges into
navigable waters of the Uniled States and adjacent wetlands; after September 1, 1976, discharges into navigable
waters of the United States and their primary tributaries, including adjaceat wetlands, and into natural lakes,

greater than 5 acres in surface area; and after July 1, 1977, discharges into all waters of the United States).
(Section 404)

2. Structures or work completed before December 18, 1563, or in waterbodies over which the District Engineer had

not asserted jurisdiction at the time the activity occurred provided, in both instances, there is no interfereance
with navigation. (Section 10)

Other Information

District Engineers are authorized to determine if an activity complies with the terms and conditions of a nationwide
permit unless that decision must be made by the Division Engineer in accordarie with 35 CFR Part 330.7.

General permittees may, and in :ome cases must, request from a District Engineer confirmation that aa activity -
- . . . . - . . . - > s

complies with the terms and conditions of a nationwide permit. District Engineers will respond promptly to such

reguests. The response will state that the verification is valid for a period of no more than two years or a lesser

period of time if deemed appropriate. If the District Engineer decides that an activity does not comply with the

terms or conditions of a general permit, he will so notify the person desiring to do the work and indicate that an
individual permit is required.

Nationwide permits do not obviate the need to obtain other Federal, state or local authorizations required by law.
g Nationwide permits do not authorize interfereace with any existing or proposed Federal project.
Nationwide permits do not authorize any injury to the property or rights of others.

Nationwide permiS do not grant any property rights or exclusive privileges.

It is incumbent upon the permittee to remain informed of changes 10 nationwide permits.

Expiration of Nationwide Permits

The Chief of Engineers will review nationwide permits on a continual basis, and will decide to either modify, reissue
, (extend) or revoke the permits at least every five years. If a nationwide permit is not modified or reissued within
: five years of publication in the Federal Register, it automatically expires and becomes null and void. Authorization
: of activities which have commenced or are under contract to commence in reliance upon a nationwide permit will
| _remain in effect provided the activity is completed within twelve months of the date a nationwide permit has expired
: or was revoked unless discretionary permit authority has been exercised in accordance with 33 CFR Part 330.8 or
= modification, suspension, or revocation procedures are initiated in accordance with the relevant provisions of 33 CFR
Pan 325.7. Activities completed under the authorization of a nationwide permit which was in effect at the time the

. activity was completed continue to be authorized by that nationwide permit

Natioowide Permits Page 4 of 4
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APPENDIX E

AIR QUALITY IMPACT ANALYSIS AND PUBLIC
HEALTH EVALUATION FOR TREATMENT OF SOIL
USING SOIL VENTING
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AIR QUALITY IMPACT ANALYSIS AND PUBLIC HEALTH EVALUATION FOR
TREATMENT OF SOIL USING SOIL VENTING AT
THE SCRDI BLUFF ROAD SITE
An evaluation to assess the health effects associated with air emissions from
the on-site treatment of soil using soil venting at the SCRDI Bluff Road site
is presented in this document. Air quality dispersion modeling was performed
to predict maximum ambient air impacts to support this evaluation. Long-
term modeling was conducted to determine maximum annual impacts using 5
years of regional National Weather Service (NWS) meteorological data. Short-
term impacts were evaluated using a screening model to estimate the

maximum 1-hour concentrations based on a worst-case combination of

atmospheric stability and wind speed.

Section 1 discusses the dispersion modeling techniques employed. Section
2 presents the input data used. Section 3 describes the procedure for
modeling receptor selection. Section 4 presents the dispersion modeling

results. Section 5 presents the public health evaluation.

1. Dispersion Modeling Techniques

Both screening and refined modeling were conducted as part of the air
quality dispersion analysis. For short-term impacts (24 hours or less), the
United States Environmental Protection Agency (USEPA) recommends use of
a screening model to estimate conservative short-term impacts for pollutants
released from a stationary source.(! If, based on appropriate screening

techniques, the concentration of a pollutant is predicted below an acceptable
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health-based level, no further modeling of the pollutant is required due to the
conservative nature of the prediction. If, on the other hand, the predicted
concentration is above this acceptable health-based level, a refined modeling

analysis is necessary to predict the short-term maximum concentration.

USEPA recommendations contained in QGuideline on Air Quality Models

(Revised)® were used to select the appropriate dispersion models. Three

factors were considered:

a. Whether the area is classified as urban or non-urban according to

USEPA modeling protocols;

b. Whether it is necessary to consider plume impact upon complex

terrain; and

¢. Whether it is necessary to consider building-induced aerodynamic

downwash effects.

Figure 1 presents a site location map depicting the site boundary and
surrounding area. The area surrounding the site is non-urban based on
recommended USEPA classification procedures. The recommended method is
to apply the Auer Classification Scheme® to classify land use patterns within
3 km. of a site. United States Geological Survey (USGS) topographic maps
for the site and vicinity clearly indicate that the area is non-urban; therefore

modeling was conducted in the non-urban or rural mode.
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The proposed stack height and results of the screening modeling are used
to determine whether plume impact upon complex terrain need be considered.
Preliminary screening modeling results based on a proposed stack height 61
30 feet indicated that maximum impacts (discussed further in Section 4)
would occur well within 2.0 kilometers of the source. The area surrounding
the site (within 2.0 km) has terrain elevations ranging from 25 feet above to
22 feet below stack base elevation. In accordance with USEPA guidance.(z)
it is not necessary to consider plume impact upon terrain; therefore, a simple

terrain model was used.

Finally, as designed, the soil venting system will achieve a Good Engineering
Practice (GEP) stack height based on nearby and/or adjacent building
geometry.(“) As such, it was not necessary to model aerodynamic building-

induced downwash effects.

Based on the above considerations, the Industrial Source Complex Long-Term
(1ISCLT) model was used to predict annual concentrations, and the Paoint-
Plume-2 (PTPLU-2) model was used to predict maximum 1-hour concentrations.
Results using the PTPLU-2 model were also employed to select receptors for
use in modeling with ISCLT model. Options used in ISCLT and PTPLU-2 are
consistent with USEPA guidance.(‘?) For both models, the options selected
included the adjustment of the stack height for stack tip downwash,
determination of final plume rise for all downwind receptor locations, and use
of rural-mode wind profile coefficients. Because the soil venting system
exhaust gas will be emitted at ambient temperature, plume enhancement due

to buoyancy effects was not considered.
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The

soil

and

two

dispersion modeling analysis to evalyate air quality impacts from on-site
venting required development and input of a detailed emissions inventory,
assembly and input of representative meteorological data. Each of these

areas is discussed below.

2.1 Emissions Inventory

Table 1 presents stack emission rates and associated input data. Table
2 presents design stack parameters. Based on vendor input, the rate
of removal of organic compounds from soil and the resultant soil venting
stack emission rates were determined. Input by the vendor and
subsequent engineering judgement were used to estimate the mass of
organic contaminants present at the site. Based on existing soil data,
it was estimated that 2,000 pounds of organic contaminants are present
in 16,000 cubic yards of soil. However, because of potential gaps in
the existing soil data, a worst-case scenario was used in which the total
volume of contaminated soil at the site was assumed to be 45,000 cubic
yards. This volume translates into a conservative total of 5,625 pounds
of organic contaminants. Based on an extraction flow rate of 750 cubic
feet per minute, the vendor-estimated time required to complete

remediation of soils to established clean-up levels would be 18 months.
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Based on the above assumptions, estimated emission rates with and
without controls are presented in Table 1 for each contaminant ot
concern. The proposed air pollution control (APC) system consists of
a vapor-phase activated carbon system with a removal efficiency of
greater than 99.9 percent. Contaminant impacts upon ambient air quality

were predicted based on emission rates for this APC system.

2.2 Meteorological Data

Representative meteorology was used in the screening modeling using

PTPLU-2 and refined modeling using ISCLT.

Table 3 presents the meteorological conditions used for the PTPLU-2
screening analysis. PTPLU-2 predicts the maximum downwind
concentrations based on discrete combinations of stability class and wind
speed, and does not require actual meteorology representative of the

source location.

The ISCLT model employed 5 years of annual stability array (STAR) data
based on hourly observations from the NWS station in Columbia, South
Carolina. The data provides annual joint frequencies of stability versus
wind speed and wind direction. The period of record employed was
the years 1982 through 1986. Annual modeling was conducted separately

for each of the 5 years of meteorological data.
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Modeling Receptor Selection

Receptors were identified to ensure selection of downwind locations at which

the

highest concentrations would occur for both 1-hour concentrations

predicted using PTPLU-2 and annual concentrations predicted using ISCLT.

3.1 PTPLU-2 Receptors

Because PTPLU-2 does not use actual meteorology, locations of the
highest predicted concentrations are determined as relative distances from
the source based on discrete wind speed and stability combinations (refer
to Table 3). Predictions are first made at fixed distances downwind of
the source. Then, from the location at which the highest downwind
concentration is predicted, the distance to the maximum concentration is

incrementally searched for and located to the nearest 1 meter.

3.2 ISCLT Receptors

The ISCLT receptor grid consisted of a polar coordinate grid and
additional receptors located on the site property/fenceline. A total of

408 receptors were used in ISCLT modeling.

The polar coordinate receptor grid was based on the PTPLU-2 screening
results. The PTPLU-2 analysis using the input stack parameters
presented in Table 2 identified distances to potential high-impact

receptors as a function of the stability class/wind speed combinations
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presented in Table 3. Receptor ring distances of 0.06, 0.09, 0.12, 0.14,

0.20, 0.25, 0.30. 0.50, 1.0, 1.5, and 2.0 km were selected.

Each of the above 11 polar coordinate rings was divided into 10-degree
sectors, yielding a total of 36 receptors per ring. Variation in terrain
within the vicinity of each receptor was accounted for by using the
highest terrain elevation in a nearly rectangular area surrounding that
receptor. The area was bounded on either side by an arc length which
was plus or minus 5 degrees of the actual receptor location. The top
and bottom of the rectangular area was bounded by half the distance

to the preceding and following polar receptor rings.

Table 4 identifies 12 additional discrete fenceline modeling receptor
locations surrounding the proposed location of the soil venting system.
These additional receptors were selected to provide an added measure

of confidence that the area of greatest impact would be identified.

4. Dispersion Modeling Results

Table 5 presents the maximum predicted 1-hour and annual concentrations
for each contaminant listed in Table 1. The distance to the receptor
predicted to have the maximum 1-hour concentration, based on PTPLU-2
modeling, is 120m from the source. The location at which the maximum
annual predicted concentration occurs, based on ISCLT modeling, is located

200° (south-southwest) from the source at a distance of 140m.
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5. Public Health Evaluatijon

Based on the modeling results, a public health evaluation (PHE) may be
performed for the receptor groups which are likely to experience maximum
exposures to airborne emissions from the soil venting system. The modeling
results identified the downwind distance where maximum 1-hour concentrations
would be expected, and the location where maximum annual concentrations
would be expected. This PHE identifies the likely receptors associated with
those locations, formulates worst-case exposure scenarios for the most-exposed
receptors, and quantitatively estimates exposure levels and associated heaith

risks for those exposure pathways.

5.1 Receptors

Based on the location where maximum short- and long-term air
contaminant concentrations are predicted to occur, it is possible to
identity two receptor groups which may experience maximum exposures
to airborne contaminants. These groups are: (1) remediation workers
in the immediate vicinity of the emissions source (i.e., the soil venting
system) who would be the closest receptors and who might be exposed
to short-term peak concentrations; and (2) off-site residents who might
be exposed to lower concentrations for longer periods. To represent the
first group, it is assumed that the most-exposed individual (MEIl) would
be an adult worker. The MEI for the second group is identified as a
6-year old child. The child is used because of his higher inhalation rate

to body weight ratio, thus resulting in a maximum (worst-case) exposure
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dosage estimate. Selection of a child of this age is also related to the
possibility that he might play in the area of the site, even though there
are no residences in the immediate vicinity. (The nearest residence is
over 1 mile away.) It was felt that younger children would not be likely
to travel the distances necessary to get near the site. The use of the

6-year old child therefore provides a worst-case estimate of exposure.

5.2 Exposure Assessment

Table 6 presents Threshold Limit Values (TLVs) for each contaminant of
concern, and compares the values to maximum predicted 1-hour
concentrations. TLVs were developed by the American Conference of
Governmental and Industrial Hygienists (ACGIH), (8) and are occupational
exposure criteria that represent airborne concentrations of substances to
which nearly all workers may be repeatedly exposed without adverse
effects. TLVs presented in Table 6 represent time-weighted average
(TWA) concentrations to which individuals may be exposed during a
normal 8-hour workday and 40-hour workweek without experiencing any
adverse health effects. TLVs are based on the best available information
from industrial experience, as well as data from human and animal
studies. TLVs are used in industrial hygiene practice to control potential
health hazards for workers. TLVs are issued by the ACGIH, and are

guidelines rather than enforceable standards.

Because the maximum predicted 1-hour concentrations are far below TLVs

for long-term occupational exposure, it is concluded that there is no
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danger of acute toxicity due to exposure to short-term peak emissions
resulting from the soil venting system. The remainder of the PHE will,

therefore, address only the potential for long-term health effects.

Table 7 presents assumptions used in the worker exposure scenario.
As discussed previously, it is assumed that this worker is an aduit male
involved in work at the site. The period of exposure is estimated to
be 540 days, i.e., the time during which soil venting is expected to take
place. An inhalation rate of 2.8 m3/hour, corresponding to an adult male

involved in moderate activity, (7} is used.

The assumptions listed in Table 7 are incorporated to calculate exposure

dosages using the following equation:

IEX = AC x IR x D x (1/1,000) : BW x EP : 25,600
Where:

IEX = inhalation exposure dosage (mg/kg/day)

AC =  airborne contaminant concentration (ug/ma)

iR = inhalation rate (malhour)

D = duration of daily exposure (hours/day)

1/1,000 = conversion factor (mg/ug)

Bw = body weight (kg)

EP = exposure period (days)

25,600 = length of human litetime (days)

10
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Maximum annual average contaminant concentrations from Table 5 are
used in this calculation as AC values to provide worst-case estimates

of long-term exposure levels.

Table 8 presents assumptions used in the exposure scenario involving
the 6-year old child. These assumptions are the same as used in the
first scenario with the following exceptions. Because the receptor is
a child, a different body weight (19.7 kg) and inhalation rate (2.1
m3/hour) are used. (7). (8) In addition, the duration of an exposure
period is assumed to be 4 hours/day rather than 8 hours/day. This
value represents a reasonable worst-case average for this parameter
because it is not likely that children will be playing near the site for
extended periods due to the fact that the nearest residence .is more

than 1 mile away.

The same equation used previously is again used to calculate exposure
estimates. Once again, maximum annual average contaminant
concentrations from Table 5 are used in this calculation as AC values

to provide worst-case estimates of long-term exposure levels.

5.3 Toxicity Assessment

Table 9 and 10 present human health criteria for inhalation exposure

to the contaminants of interest. These values were obtained from

USEPA Health Effects Assessment Summary Tables.(® For those

11
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contaminants that are considered potential carcinogens, a Cancer
Potency Factor (CPF) is presented. The CPF is expressed in units of
inverse dosage, i.e., (mg/kg/day)™". Simply stated, it represents the
increase in risk of cancer mortality per unit of exposure dosage. In
most cases, CPFs are derived using data from animal experiments and
by applying a low-dose extrapolation model that incorporates

conservative assumptions concerning interspecies extrapolation.

For compounds not regarded as potential carcinogens, a Reference Dose
(RiD), also called an Acceptable Intake for Chronic Exposure (AIC), is
provided. This value represents the exposure dosage in mg/kg/day
which, if consumed daily throughout a person's lifetime, would not result
in any adverse health effects. USEPA usually derives RfDs based on
animal data which define a no-effect dosage or threshold for toxicity.
This threshold value is divided by a conservative safety factor, typically
100 or 1,000, to derive a human RfD. These RfD values may then be
used to determine a Hazard Index (HIl) for given exposures. The HI is
the ratio of the estimated exposure level to the RfD value. HI values

greater than 1.0 may indicate a potential health risk.

As shown in Tables 9 and 10, not all of the compounds of interest
have toxicity criteria available. As a result, they cannot be evaluated
quantitatively and are not included in subsequent risk estimates. This

should be considered as an area of uncertainty in the PHE.

12
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The approach used to characterize risk in this section is analogous to

the methods used in the original baseline Rl risk assessment conducted

by IT Corporation.
5.4 Risk Characterization

This section describes the potential risks associated with estimated

exposure levels calculated as described previously.

For the adult worker exposure scenario, estimated incremental lifetime
cancer risks and hazard indices are presented in Table 9. As shown
in this table, the total estimated cancer risk associated with exposure
to maximum concentrations of all of the chemicals of interest is 1.5 x
10°'9 ynder the conditions of this scenario. The total HI for non-
carcinogenic effects is 1.7 x 10°%, which is far below the 1.0 value

which indicates a potential hazard.

For the childhood exposure scenario, estimated incremental cancer risks
and hazard indices are presented in Table 10. As shown in this table,
the total estimated cancer risk associated with exposure to maximum
concentrations of all contaminants of interest is 2.1 x 10°'%.  The total
Hl for non-carcinogenic effects is 2.3 x 10", which is far below the 1.0

Hl which indicates a potential hazard.

13
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‘ TABLE 2
DESIGN STACK PARAMETERS FOR
TREATMENT OF SOIL USING SOIL VENTING

\O
O

i~

U™ Stack Base Stack Stack Exhaust Exhaust Exhaust Gas
Coordinates (km) Elevation Height Diameter Flow Rate Velocity Exit Temp.
Easting Northing __(m) _{m) (m) (ACFM) _(mys) 9
508.433 3749.341 41.76 9.14 0.182 750 19.40 293.15

2/27/%0

Eam——__—_—__—_—
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Stability Class

A

B

Note: The win
receptor.
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TABLE 3

METEOROLOGICAL CONDITIONS USED FOR THE
PTPLU-2 SCREENING ANALYSIS

wWind Speed (m/s)

0.5, 0.8, 1.0, 1.5, 2.0, 2.5, 3.0

0.5, 0.8, 1.0, 1.5, 2.0, 2.5, 3.0,

4.0, 5.0

2.0, 2.5, 3.0, 4.0, 5.0, 7.0, 10.0, 12.0,
15.0

0.5, 0.8, 1.0, 1.5, 2.0, 2.5, 3.0, 4.0,
5.0, 7.0, 10.0, 12,0, 15.0, 20.0

2.0, 2.5, 3.0, 4.0, 5.0

2.0, 2.5, 3.0, 4.0, 5.0

d is assumed to be blowing directly from the source to the
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LOCATIONS OF DISCRETE FENCELINE MODELING RECEPTORS

9 0301
UTM
Coordinates (km)

Easting Northing
508.340 3749.310
508.417 3749.374
508.494 3749.438
508.571 3749.502
508.648 3749.566
508.680 3749.593
508.703 3749.565
508.671 3749.538
508.594 3749.474
508.517 3749.410
508.440 3749.346
508.363 3749.282

TABLE 4

Elevation
Meters Feet
42.06 138 |
42.06 138
41.76 137
41.76 137
41.45 136
41.45 136
41.45 136
41.45 136
41.76 137
41.76 137
42.06 138
42.06 138
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Contaminant

Volatiles

Acetone
Chloroform
| 1,1,1-Trichloroethane
Methylene Chloride
1,1-Dichloroethane
2-Butanone
Trichloroethene
\ 1,1,2,2-Tetrachloroethane
Ethylbenzene
Toluene
‘ Chlorobenzene
\ Tetrachloroethene
1,2-Dichloroethene

| Xylenes
! ‘ 1,1-Dichioroethene
Benzene

1,2-Dichloroethane
Carbon Tetrachioride
Methyl Isobutyl Ketone

Semivolatil

2-Chiorophenol
Phenol

2/28/90
580413.02

TABLE 5
MAXIMUM PREDICTED

1-HOUR AND ANNUAL CONCENTRATIONS
FOR TREATMENT OF SOIL USING SOIL VENTING

Maximum Concentration

(ug/m?)

1-Hour

3.09 x 10
1.93 x 10°°
270 x 10°°
7.53 x 10
7.53x 107
1.72x 1074
8.46 x 10°°
4.41 x 107
3.47 x 10°
6.56 x 1074
4.41 x 10°°
1.83 x 10
8.67 x 10°®
1.19 x 107
462 x 107
1.14 x 10°
231 x 107
7.90 x 108
6.56 x 1077

3.85 x 107
1.21 x 1072

Annual

7.99 x 10°
4.99 x 107
6.99 x 107
1.95 x 107
1.95x 1078
4.45 x 10°
219 x 10°
114 x 107
8.99 x 107
1.70 x 10°°
1.14 x 10°
474 x 108
224 x 10°
3.09 x 10°
120 x 1078
295x 108
599 x 107°
205 x 107
1.70 x 108

9.99 x 10°°
3.15x 107
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THRESHOLD | |MIT VALUES

TABLE 6

FOR SOIL VENTING EMISSIONS

Contaminant

Volatiles

Acetone

Chloroform
1.1,1-Trichloroethane
Methylene Chloride
1,1-Dichloroethane
2-Butanone
Trichloroethene
1,1,2,2-Tetrachloroethane
Ethylbenzene

Toluene
Chiorcbenzene
Tetrachloroethene
1.2-Dichloroethene
Xylenes
1,1-Dichloroethene
Benzene
1,2-Dichloroethane
Carbon Tetrachloride
Methy! Isobutyl Ketone

Semivolatiles

2-Chlorophenol
Phenol

Notes:

1

Maximum'

1-Hour
Concentration

1u91m3[
3.09 x 1074
1.93 x 10°°
2.70 x 107
7.53 x 1073
7.53 x 1077
1.72 x 10°¢
8.46 x 1075
4.41 x 1073
3.47 x 1073
6.56 x 107*
4.41 x 10°°
1.83 x 104
8.67 x 1078
1.19 x 1074
462 x 1077
1.14 x 10°8
2.31 x 1077
7.90 x 106
6.56 x 1077
3.85 x 1073
1.21 x 102

Threshold?
Limit
Values
Time
Weighted
Averages
!Ug{m‘a[
1.78 x 108
4.90 x 10%
1.91 x 108
1.74 x 10°
8.10 x 10°
5.90 x 10°
2.69 x 10°
6.90 x 10°
4.34 x 10%
3.77 x 10%
460 x 10*
3.39 x 10°
3.47 x 105
4.34 x 105
2.00 x 10*
3.20 x 104
4.00 x 10%
3.10 x 104
2.05 x 10°
1.90 x 10*

Values derived from air modeling described previously.

TLV-TWA

which results

represents an exposure

for an 8-hour
in no adverse effects.

day/40-hour work week,
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7

EXPOSURE SCENARIO FOR WORKER
INHALATION OF AIRBORNE CONTAMINANTS FROM

SOIL VENTING EMISSIONS

Receptors:

Adult or Child:
Male/Femaie:
Activity Level:
Frequency of Event:
Duration of Event:
Inhalation Rate:
Weight:

On-site workers

Adult

Male

Moderate

540 days (18 months)
8 hours/day

2.8 m3hour 7

70 kg ®

Potential Exposure Pathways Considered Significant:

Inhalation of Ambient Air

Compounds:

Data Sets:

All site-specific chemicals.

Maximum annual concentrations
predicted from modeling soil venting
emissions.
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‘ TABLE 8

EXPOSURE SCENARIO FOR 6-YEAR OLD CHILD AT OFF-SITE AREA
INHALATION OF AIRBORNE CONTAMINANTS FROM
SOIL VENTING EMISSIONS

Receptors: 6-year old child
Adult or Child: Child

Male/Female: Male

Activity Level: Moderate activity
Frequency of Event: 540 days (18 months)
Duration of Event: 4 hours/day

Inhalation Rate: 2.1 m%hour
Weight: 19.7 kg

. Potential Exposure Pathways Considered Significant:

Inhalation of Ambient Air

Compounds: All site-specific chemicals.

Data Sets: Maximum annual concentrations
predicted from modeling soil venting
emissions.




Contaminant

Volatiles

Acetone

Chloroform ;
1,1,1-Trichloroethane
Methylene Chloride
1,1-Dichloroethane
2-Butanone
Trichloroethene
1,1,2,2-Tetrachloroethane
Ethylbenzene

Toluene

Chlorobenzene
Tetrachloroethene
1,2-Dichloroethene
Xylenes
1,1-Dichloroethene
Benzene
1,2-Dichloroethane
Carbon Tetrachloride
Methy! Isobutyl Ketone

2/28/90
2490439A

TABLE 9

RISK CALCULATIONS FOR WORKERS
INHALATION OF AIRBORNE CONTAMINANTS

FROM SOIL VENTING EMISSIONS

Maximum

Annual Inhalation

Air Exposure inhalation Inhalation
Concent. Dosage CPF AIC/RID
(ug/m3 (ma/ka/day) (ma/ka/day)”' (mg/kag/day) Risk
7.99 x 106 54 x 10"
499 x 1077 3.4 x 1072 8.1 x 1072 2.7 x
6.99 x 107 4.7 x 102 3.0 x 10
1.95 x 10 1.3 x 10" 1.4 x 102 1.9 x
195 x 108 1.3 x 10'3 1.0 x 107!
4.45 x 10 3.0 x 10"
2.19 x 108 1.5 x 101! 1.3 x 102 1.9 x
1.14 x 100 7.7 x 1071 20 x 101 1.5 x
8.99 x 107 6.1 x 1012
1.70 x 105 1.1 x 1010 1.0
1.14 x 10 7.7 x 10712 50 x 103
474 x 10% 32 x 10" 3.3 x 1073 1.1 x
2.24 x 10°° 1.6 x 104
3.09 x 10 2.1 x 10" 40 x 107!
1.20 x 108 81 x 1074 1.2 9.7 x
295 x 108 20 x 101 29 x 1072 58 x
599 x 102 4.0 x 104 9.1 x 1072 3.7 x
205 x 107 1.4 x 10 1.3 x 10! 1.8 x
1.70 x 108 1.1 x 103 2.0 x 102

10'13

10'13

10713
10710

I~
O
C~
(o)
N
Hazard
Index
1.6 x 10 M
1.3 x 1012
1.1 x 1010
1.5 x 10°?
52 x 1o V!
57 x 1012



TABLE 9 (Cont'd)
RISK CALCULATIONS FOR WORKERS

INHALATION OF AIRBORNE CONTAMINANTS
FROM SOIL VENTING EMISSIONS

Maximum
Annual Inhalation
Air Exposure Inhalation Inhalation

Concent. Dosage CPF AIC/RID Hazard
Contaminant (ug/m®) {(ma/kg/day) (mg[kg[day)" (ma/kg/day) Risk Index
Semivolatiles
2-Chlorophenol 9.99 x 10° 64x 10"
Phenol 315x 10 20x 10710

TOTAL: 15x 10" 17 x10®
2/26/90

2490439A
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TABLE 10
RISK CALCULATIONS FOR 6 YEAR OLD CHILD

INHALATION OF AIRBORNE CONTAMINANTS
FROM SOIL VENTING EMISSIONS

4

6

Maximum
Annual Inhalation
Air Exposure Inhalation Inhalation

Concent. Dosage CPF AIC/RID Hazard
Contaminant (ug/m?) (ma/kg/day) (mg/kg/day)’ (mg/kg/day) Risk Index
Volatiles
Acetone 7.99 x 10 72x 10"
Chloroform 499 x 107 45x 1012 8.1 x 102 36x 101
1,1,1-Trichloroethane 6.99 x 107 63 x 1012 3.0 x 107 21 x 101
Methylene Chloride 1.95 x 10° 18x 10" 1.4 x 102 25x 101
1,1-Dichloroethane 195 x 108 18x 1013 10x 10" 18x 101
2-Butanone 4.45 x 10 40x 10"
Trichloroethene 219 x 108 20 x 10" 1.3x 102 26x 1013
1,1,2,2-Tetrachloroethane 1.14 x 107 10x 10° 20x 10 21x 10710
Ethylbenzene 8.99 x 107 8.1 x 102
Toluene 1.70 x 10 1.5x 1010 1.0 15x 1010
Chlorobenzene 1.14 x 10® 10x 10" 50 x 102 21 x10°
Tetrachloroethene 474 x 108 43 x 10" 33x10° 1.4x 10"
1,2-Dichloroethene 224 x 10° 20x 10"
Xylenes 3.09 x 108 28x 10" 40x 10" 69 x 10"
1,1-Dichloroethene 120 x 108 1.1 x10" 12 1.3x 1013
Benzene 295 x 108 27x 10" 29 x 102 7.7 x 10
1,2-Dichloroethane 5.99 x 10° 54 x 10" 9.1 x 102 49 x 101
Carbon Tetrachloride 205 x 107 1.8x 1012 1.3x 10" 24x101
Methy! Isobutyl Ketone 1.70 x 108 15x 1013 20x 102 7.6 x10°12

2/28/90
2590439A

80¢0



Contaminant
Semivolatiles

2-Chlorophenol
Phenol

2/28/90
2590439A

Maximum
Annual
Air
Concent.
(ug[mf)

999 x 10
315x 107

TABLE 10 (Cont'd)

RISK CALCULATIONS FOR 6-YEAR OLD CHILD
INHALATION OF AIRBORNE CONTAMINANTS

FROM SOIL VENTING EMISSIONS

Inhalation
Exposure
Dosage
(ma/kg/day)

86x 10"
27 x 1010

Inhalation
CPF

jmglgg[day)"

Inhalation
AIC/RID
(ma/ka/day) Risk
TOTAL: 21 x 1071

Hazard
Index

23x10°

4

6
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APPENDIX F

AIR QUALITY IMPACT ANALYSIS AND PUBLIC HEALTH EVALUATION FOR
TREATMENT OF SOIL USING INCINERATION AT
THE SCRDI BLUFF ROAD SITE
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AIR QUALITY IMPACT ANALYSIS AND puUBLIC HEALTH EVALUATION FOR
TREATMENT OF SOIL USING INCINERATION AT
THE SCRDI BLUFF ROAD SITE
An evaluation to assess the health effects associated with air emissions from
the on-site treatment of soil using incineration at the SCRDI Bluft Road site
is presented in this document. Ajr quality dispersion modeling was performed
to predict maximum ambient air impacts to support this evaluation. Long-
term modeling was conducted to determine maximum annual impacts using 5
years of regional National Weather Service (NWS) meteorological data. Short-
term impacts were evaluated using a screening model to estimate the

maximum 1-hour concentrations based on a worst-case combination of

atmospheric stability and wind speed.

Section 1 discusses the dispersion modeling techniques employed. Section
2 presents the input data used. Section 3 describes the procedure for
modefing receptor selection. Section 4 presents the dispersion modeling

results. Section 5 presents the public health evaluation.
1. Dispersion Modeling Techniques

Both screening and refined modeling were conducted as part ot the air
quality dispersion analysis. For short-term impacts (24 hours or less), the
United States Environmental Protection Agency (USEPA) recommends use of
a screening model to estimate conservative short-term impacts tor pollutants
teleased from a stationary source.(!) If, based on appropriate screening
techniques, the concentration of a pollutant is predicted below an acceptable

heaith-based level, no further modeling of the poliutant is required due to the
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conservative nature of the prediction. if, on the other hand, the predicted
concentration is above this acceptable health-based level, a refined modeling

analysis is necessary to predict the short-term maximum concentration.

USEPA recommendations contained in Guideline on Air Quality Models

(Revised)(z) were used to select the appropriate dispersion modeis. Three

factors were considered:

a. Whether the area is classified as urban or non-urban according to

USEPA modeling protocols;

b. Whether it is necessary to consider plume impact upon complex

terrain; and

c. Whether it is necessary to consider building-induced aerodynamic

downwash effects.

Figure 1 presents a site location map depicting the site boundary and
surrounding area. The area surrounding the site is non-urban based on
recommended USEPA classification procedures. The recommended method is
to apply the Auer Classification Scheme(® to classify land use patterns within
3 km of a site. United States Geological Survey (USGS) topographic maps
for the site and vicinity clearly indicate that the area is non-urban; therefore

modeling was conducted in the non-urban or rural mode.

890382 £ 2
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The proposed stack height and results of the screening modeling are used
to determine whether piume impact upon complex terrain need be considered.
Preliminary screening modeling results based on a proposed stack height of
60 feet indicated that maximum impacts (discussed further in Section 4)
would occur well within 4.7 kilometers of the source. The area surrounding
the site (within 4.7 km) has terrain elevations ranging from 60 feet above to
27 feet below stack base elevation. However, the elevations approaching
stack height occur in an isolated area beyond 4.5 km north-northeast of the
site, with all other areas having elevations less than 50 feet above stack
base, In accordance with USEPA guidlance.(z) it is not necessary to consider

plume impact upon terrain; therefore, a simple terrain model was used.

Finally, as designed, the incinerator will achieve a Good Engineering Practice
(GEP) stack height based on nearby and/or adjacent building geometry.(¥
As such, it was not necessary to model aerodynamic building-induced

downwash eflfects.

Based on the above considerations, the Industrial Source Complex Long-Term
(ISCLT) model was used to predict annual concentrations, and the Point-
Plume-2 (PTPLU-2) model was used to predict maximum 1-hour concentrations.
Results using the PTPLU-2 model were also employed to select receptors for
use in modeling with ISCLT model. Options used in ISCLT and PTPLU-2 are
consistent with USEPA guidance.(z) For both models, the options selected
included the adjustment of the stack height for stack tip downwash,
determination of final plume rise for.all downwind 'receptor locations,
determination of plume enhancement due to buoyancy eftects, and use of

rural-mode wind profile coefficients.
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Input Data Used

The dispersion modeling analysis to evaluate air quality impacts from on-site

incineration required development and input of a detailed emissions inventory,

and assembly and input of representative meteorological data. Each of these

two areas is discussed below.

2.1 Emissions Inventory

Table 1 presents stack emission rates and associated input data. Table
2 presents design stack parameters. Data presented in these two tables

are based on the processing of 20 tons of soil per hour.

Based on vendor input, the stack flow for a transportable rotary kiln
treating 20 tons per hour (TPH) of low-BTU socil would be about 60,000
ACFM at 186°F. The vendor system includes a fabric fiiter for
particulate control and a wet scrubber for acid gas removal. In order
to estimate the stack concentrations, the maximum soil concentration of
each organic was assumed to be the average value. These values are
shown in Table 1 for volatiles, semivolatiles, and metals. It was
assumed that 100 percent of the organics would be vaporized from the
soil, that 99.99 percent of each organic would be destroyed in the rotary
kiln and secondary combustion chamber, and that none of the remaining
0.01 percent of each organic would be removed in the fabric filter or

the wet scrubber. As an example, the calculations for the acetone stack
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. flow rate (SFR), based on these assumptions, would be as follows:

SFR (g/s) = 20 tons x 2,000 Ib x 160.000 x 0.0001 x 4536 g/lb
hr ton 10 3,600 s/hr

= 8.06 x 105 g/s

The following ten metals were used in determining the stack emissions
and were taken from Volume IV of the Hazardous Waste Incineration

Guidance Series.(5)

Antimony Chromium
Arsenic Lead
Barium Mercury
. Beryllium Silver
Cadmium Thallium

In order to estimate the stack concentration, the maximum soil
concentration of each metal was assumed to be the average value.
These values are also shown in Table 1. The partitioning factor for
each metal and the air pollution control (APC) removal efficiency given
in this table were taken from the metals guidance document. The basis
for the partitioning factor estimate was 1600°F soil. A partitioning

factor of 1.0 indicates that the particular metal will vaporize completely

in the rotary kiln. A partitioning factor of 0.05 means that S percent
of the particular metal will vaporize and/or be entrained in the rotary Kkiln

‘ combustion gas. An APC removal efficiency of 90 percent means that
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90 percent of the particular metal will be removed in the APC system

which is a fabric lilter and a wet scrubber.

As an example, the calculations for the antimony stack flow rate would

be as f{ollows:

SFR (g/s) = 20 _ton x 2000 Ib x _6 x 1.0 x (1-0.9) x 4536 g/lb
hr ton 10° 3600 s/hr

= 3.02 x 1073 g/s
2.2 Meteorological Data

Representative meteorology was used in the screening modeling using

PTPLU-2 and refined modeling using ISCLT.

Table 3 presents the meteorological conditions used for the PTPLU-2
screening analysis. PTPLU-2 predicts the maximum downwind
concentrations based on discrete combinations of stability class and wind
speed, and does not require actual meteorology representative of the

source location.

The ISCLT model employed 5 years of annual stability array (STAR) data
based on hourly observations from the NWS station in Colmeia. South
Carolina. The data provides annual joint trequencies of stability versus
wind speed and wind direction. The period of record employed was
the years 1982 through 1986. Annual_ modeling was conducted separately

for each of the 5 years of meteorological data.
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‘ 3. Modeling Receptor Selection

Receptors were identified to ensure selection of downwind locations at which

890382 £

the

highest concentrations would occur for both 1-hour concentrations

predicted using PTPLU-2 and annual concentrations predicted using ISCLT.

3.1 PTPLU-2 Receptors

Because PTPLU-2 does not use actual meteorology, locations of the
highest predicted concentrations are determined as relative distances from
the source based on discrete wind speed and stability combinations (refer
to Table 3). Predictions are first made at tixed distances downwind of
the source. Then, from the location at which the highest downwind
concentration is predicted, the distance to the maximum concentration is

incrementally searched for and located to the nearest 1 meter.

3.2 ISCLT Receptors

The ISCLT receptor grid consisted of a polar coordinate grid and
additional receptors located on the site property/fenceline. A total of

408 receptors were used in ISCLT modeling.

The polar coordinate receptor grid was based on the PTPLU-2 screening
results. The PTPLU-2 analysis using the input stack parameters

presented in Table 2 identified distances to potential high-impact
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receptors as a function of the stability class/wind speed combinations
presented in Table 3. Receptor ring distances of 0.29, 0.35, 0.45, 0.55,

0.65, 0.85, 1.0, 2.0, 2.7, 3.2, and 4.7 km were selected.

Each of the above 11 polar coordinate rings was divided into 10-degree
sectors, yielding a total of 36 receptors per ring. Variation in terrain
within the vicinity of each receptor was accounted for by using the
highest terrain elevation in a nearly rectangular area surrounding that
receptor. The area was bounded on either side by an arc length which
was plus or minus 5 degrees of the actual receptor location. The top
and bottom of the rectangular area was bounded by half the distance

to the preceding and following polar receptor rings.

Table 4 identifies 12 additional discrete fenceline modeling receptor
locations surrounding the proposed incinerator location. These additional
receptors were selected to provide an added measure of confidence that

the area of greatest impact wouid be identified.
4. Dispersion Modeling Results

Table 5 presents the maximum predicted 1-hour and annual concentrations
for each contaminant listed in Table 1. The distance to the receptor
predicted to have the maximum 1-hour concentration, based on PTPLU-2
modeling, is 280m from the source. The location at which the maximum
annual predicted concentration occurs, based on ISCLT modeling, is located

200° (south-southwest) from the source at a distance of 850m.
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5. Public Health Evaluation

Based on the modeling results, a public health evaluation (PHE) may be
performed for the receptor groups which are likely to experience maximum
exposures to airborne incinerator emissions. The modeling results identified
the downwind distance where maximum 1-hour concentrations would be
expected, and the location where maximum annual concentrations would be
expected. This PHE identifies the likely receptors associated with those
locations, formulates worst-case exposure scenarios for the most-exposed
receptors, and quantitatively estimates exposure levels and associated heaith

risks for those exposure pathways.

5.1 Receptors

Based on the location where maximum short- and long-term air
contaminant concentrations are predicted to occur, it is possible to
identify two receptor groups which may experience maximum exposures
to airborne contaminants. These groups are: (1) remediation workers
in the immediate vicinity of the emissions source (i.e., the incinerator)
who would be the closest receptors and who might be exposed to short-
term peak concentrations; and (2) off-site residents who might be
exposed to lower concentrations for longer periods. To represent the
first group, it is assumed that the most-exposed individual (MEI) would
be an adult worker. The MEI for the second group is identified as a

6-year old child. The child is used because of his higher inhalation rate
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to body weight ratio, thys resulting in a maximum (worst-case) exposure
dosage estimate. Selection of a child of this age is also related to the
possibility that he might play in the area of the site, even though thére
are no residences in the immediate vicinity. (The nearest residence is
over 1 mile away.) It was felt that younger chiidren would not be likely
to travel the distances necessary to get near the site. The use of the

6-year old child therefore provides a worst-case estimate of exposure.

5.2 Exposure Assessment

Table 6 presents Threshold Limit Values (TLVs) for each contaminant of
concern, and compares the values to maximum predicted 1-hour
concentrations. TLVs were developed by the American Conference of
Governmental and Industrial Hygienists (ACGIH), (6) and are occupational
exposure criteria that represent airborne concentrations of substances to
which nearly all workers may be repeatedly exposed without adverse
effects. TLVs presented in Table 6 represent time-weighted average
(TWA) concentrations to which individuals may be exposed during a
normal 8-hour workday and 40-hour workweek without experiencing any
adverse health effects. TLVs are based on the best available information
from industrial experience, as well as data from human and animal
studies. TLVs are used in industrial hygiene practice to control potential
health hazards for workers. TLVs are issued by the ACGIH, and are

guidelines rather than enforceable standards.

10
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Because the maximum predicted 1-hour concentrations are far below TLVs
for long-term occupational exposure, it is concluded that there is no
danger of acute toxicity due to exposure to short-term peak incinerator
emissions. The remainder of the PHE will, therefore, address only the

potential for long-term health effects.

Table 7 presents assumptions used in the worker exposure scenario.
As discussed previously, it is assumed that this worker is an adult male
involved in work at the site. The period of exposure is estimated to
be 200 days, i.e., the time during which the incinerator is expected to
be operating. An inhalation rate of 2.8 m3/hour, corresponding to an

adult male involved in moderate activity, () s used.

The assumptions listed in Table 7 are incorporated to calculate exposure

dosages using the following equation:

IEX = AC x IR x D x (1/1,000) : BW x EP : 25,600
Where:

IEX = inhalation exposure dosage (mg/kg/day)

AC = airborne contaminant concentration (ug/ma)

IR = inhalation rate (m3/hour)

D = duration of daily exposure (hours/day)

1/1,000 = conversion factor (mg/ug)

BW = - body weight (kg)

11
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=

exposure period (days)

25,600

length of human lifetime (days)

Maximum annual average contaminant concentrations from Table 5 are

used in this calculation as AC values to provide worst-case estimates

of long-term exposure levels.

Table 8 presents assumptions used in the exposure scenario involving
the 6-year old child. These assumptions are the same as used in the
first scenario with the following exceptions. Because the receptor is
a child, a different body weight (19.7 kg) and inhalation rate (2.1

ma/hour) are used. (7). (8 In addition, the duration of an exposure
period is assumed to be 4 hours/day rather than 8 hours/day. This
value represents a reasonable worst-case average for this parameter
because it is not likely that children will be playing near the site for
extended periods due to the fact that the nearest residence is more

than 1 mile away.

The same equation used previously is again used to calculate exposure
estimates. Once again, maximum annual average contaminant
concentrations from Table 5§ are used in this calculation as AC values

to provide worst-case estimates of long-term exposure levels.

12
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5.3 Toxicity Assessment

Table 9 and 10 present human health criteria for inhalation exposure
to the contaminants of interest. These values were obtained from
USEPA Health Effects Assessment Summary Tables. (9 For those
contaminants that are considered potential carcinogens, a Cancer
Potency Factor (CPF) is presented. The CPF is expressed in units of
inverse dosage, i.e., (mg/kg/day)’'. Simply stated, it represents the
increase in risk of cancer mortality per unit of exposure dosage. In
most cases, CPFs are derived using data from animal experiments and
by applying a low-dose extrapolation model that incorporates

conservative assumptions concerning interspecies extrapolation.

For compounds not regarded as potential carcinogens, a Reference Dose
(RfD), also called an Acceptable Intake for Chronic Exposure (AIC), is
provided. This value represents the exposure dosage in mg/kg/day
which, if consumed daily throughout a person's lifetime, would not result
in any adverse health effects. USEPA usually derives RfDs based on
animal data which define a no-effect dosage or threshold for toxicity.
This threshold value is divided by a conservative safety factor, typically
100 or 1,000, to derive a human RiD. These RfD values may then be
used to determine a Hazard Index (HI) for given exposures. The HI is
the ratio of the estimated exposure level to the RfD value. HI values

greater than 1.0 may indicate a potential health risk.



4

9

05724

For chromium, toxicity values for both hexavalent and trivalent chromium
are presented. Because emission estimates are expressed as total
chromium, cancer risks will be estimated assuming that all of the

chromium present is hexavalent, the more toxic form.

As shown in Tables 9 and 10, not all of the compounds of interest
have toxicity criteria available. As a result, they cannot be evaluated
quantitatively and are not included in subsequent risk estimates. This

should be considered as an area of uncertainty in the PHE.

The approach used to characterize risk in this section is analogous to
the methods used in the original baseline Rl risk assessment conducted

by IT Corporation.

5.4 Risk Characterization

This section describes the potential risks associated with estimated

exposure levels calculated as described previously.

For the adult worker exposure scenario, estimated incremental lifetime
cancer risks and hazard indices are presented in Table 9. As shown
in this table, the total estimated cancer rtisk associated with exposure
to maximum concentrations of all of the chemicals of interest is 1.7 x
107 under the conditions of this scenario. The compound which
contributes the major portion of this total risk is arsenic (1.4 x 10‘7).

The total HI for non-carcinogenic effects is 4.9 x 1074, which is far

below the 1.0 value which indicates a potential hazard.

14



890382 .E

4

9

For the childhood exposure scenario, estimated incremental cancer risks
and hazard indices are presented in Table 10. As shown in this table,
the total estimated cancer risk associated with exposure to maximum
concentrations of all contaminants of interest is 2.2 x 1077 The
principal contributor to this total risk level is arsenic (1.8 x 1077). The
total Hl for non-carcinogenic effects is 6.6 x 1074, which is far below

the 1.0 HI which indicates a potential hazard.

15
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Table 1. SCRDI - Bluff Road Site‘«nlc and Metal Emission Rates .
and Assoclated Input Data '
Incineration
Soll teed rate (ib/hr) 40,000
Organlc destruction efficlency (%) 99.99%
Stack Emisslon | Stack Emission
Boiting Max Soil Max Soll Metals APC (b) Rates Rates
Point Organlc Conc. Melals Conc. | Partitloning {Efficiency {(c) Organics Metals
Classltication Chemical Name (3] (ppb) (ppm) Factor (a) (%) {g/sec) (g/sec)
Volatlles ACETONE 160000.0 8.06E-05 0.00E+00
CHLOROFORM 10000.0 5.04E-06 0.00E+00
1,1,1,-TRICHLOROETHANE 14000.0 7.06E-06 0.00E+00
METHYLENE CHLORIDE 39000.0 1.97E-05 0.00E+00
CARBON DISULFIDE 20 1.01E-09 0.00E+00
1,1-DICHLOROETHANE 390.0 1.97E-07 0.00E+00
2-BUTANONE 89000.0 4.49E-05 0.00E+00
TRICHLOROETHENE 44000.0 2.22E-05 0.00E+00
1,1,2,2-TETRACHLOROETHENE 2300000.0 1.16E-03 0.00E+00
ETHYLBENZENE 18000.0 9.07E-06 0.00E+00
4-METHYL-2-PENTANONE 340.0 1.71E-07 0.00E+00
TOLUENE 340000.0 1.71E-04 0.00E+00
CHLOROBENZENE 23000.0 1.16E-05 0.00E+00
TETRACHLOROETHENE 95000.0 4.79E-05 0.00E+00
1,2-DICHLOROETHENE 45.0 2.27E-08 0.00E+00
XYLENES 62000.0 3.12E-05 0.00E+00
STYRENE 6.0 3.02E-09 0.00E+00
VINYL CHLORIDE 24.0 1.21E-08 0.00E+00
1,1-DICHLOROETHENE 240.0 1.21E-07 0.00E+00
BENZENE 590.0 2.97€-07 0.00E+00
1,2-DICHLOROETHANE 120.0 6.05E-08 0.00E+00
CARBON TETRACHLORIDE 4100.0 2.07E-06 0.00E+00
1.1,2-TRICHLOROETHANE 7.0 3.53E-09 0.00E+00
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Table 1.

SCRDI

- Bluff Road Site
and Assoclat

e(.

Incineration

1ic and Metal Fmission Rates
put Data '

Soll teed rate (Ib/hr) 40,000
Organic destruction efficlency (%) 99.99%
Stack Emission | Stack Emisston
Boiling Max Soll Max Soll Metals APC (b) Rates Rates
Point Organic Conc. Metals Conc. | Partitioning |Elticiency (c) Organics Metals
Classification Chemical Name () (ppb) (ppm) Factor (a) (%b) (g/sec) (g/sec)
Semi-volatiles BENZOIC ACID 480.0 110000.0 5.54E-05 0.00E+00
N-BUTYL PHTHALATE 340.0 2200.0 1.11E-06 0.00E+00
NAPHTHALENE 410.0 3900.0 1.97E-06 0.00E+00
2-METHYLPHENOL 120000.0 6.05E-05 0.00E+00
2-CHLOROPHENOL 347.0 2000000.0 1.01E-03 0.00E+00
2,4.5-TRICHLOROPHENOL 485.0 810.0 4.08€E-07 0.00E+00
BENZYL ALCOHOL 403.0 330000.0 1.66E-04 0.00E+00
4-METHYLPHENOL 14000.0 7.06E-06 0.00E+00
PHENOL 358.0 6300000.0 3.18E-03 0.00E+00
BIS(2EH)PHTHALATE 7600.0 3.83E-06 0.00E+00
N-OCTYL PHTHALATE 44000.0 2.22E-05 0.00E+00
HEXACHLOROBENZENE 612.0 7200.0 J3.63E-06 0.00E+00
ISOPHORONE 419.0 450.0 2.27€-07 0.00E+00
2.,4-DICHLOROPHENOL 410.0 130000.0 6.55E-05 0.00E+00
DIETHYLPHTHALATE 561.0 1500.0 7.56E-07 0.00E+00
NITROSODIPHENYLAMINE 820.0 4.13€E-07 0.00E+00
HEXACHLOROETHANE 1200.0 6.05E-07 0.00E+00
2,4,6-TRICHLOROPHENOL 280.0 1.41E-07 0.00E+«00
NITROBENZENE 11000.0 5.54E-06 0.00E«00
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Table 1.

SCRDPI - Bluff Road Site Organic and Metal

and Associated Input Data

Incineration

Emiss{ion Rates

Soll teed rate (Ib/hr) 40,000
Organlc destruction etliciency (%) 99.99%
Stack Emisslon | Stack Emisslon
Boiling Max Soil Max Soll Metals APC (b) Rates Rales
Polint Organic Conc. Matals Conc. | Pastitioning |Efficlency (c) Organics Moetals
Classification Chemical Name (F) (ppb) (ppm) A Factor (a) (%) (g/sec) (g/sec)
Metals Antimony 6.0 1 90% 0.00E+00 3.02E-03
Arsenic 8.2 1 904 0.00E+00 4.13E-03
Barlum 190.0 | 0.5 959 0.00E+00 2.39E-02
Beryllium 1.3 0.05 95% 0.00E+00 1.64E-05
Cadmium 4.0 1 90%) 0.00E+00 2.02€E-03
Chromium 64.0 0.05 95°% 0.00E+00 8.06E-04
Lead 158.0 1 90% 0.00E+00 7.96E-02
Mercury 6.6 1 50%) 0.00E+ 00 1.66E-02
Sitver 5.0 0.08 95 0.00E+00 1.01E-04
Thatllum 09 1 90°%; 0.00E+00 4.54E-04

(a) Metals partitioning factor at 1600 F.
(b) Air Pollution Control (APC).

(c) APC metals removal efficiency for fabric filter and wet scrubber, from reference 1.
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TABLE 2

DESIGN STACK PARAMETERS FOR
TREATMENT OF SOIL USING INCINERATION

U™ Stack Base Stack Stack Exhaust  Exhaust Exhaust Gas
Coordinates (km)  Elevation Height Diameter Flow Rate Velocity Ext Temp.
Easting Northing _(m) (m) (m) (ACFM)  _(m/s) ()
508.445 3749.375 41.76 18.29 1.82 60,000 16.52 358.7
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TABLE 3
METEOROLOGICAL CONDITIONS USED FOR THE
PTPLU-2 SCREENING ANALYSIS
Stability Class Wind Speed (m/s)
A 0:5, 0.8, 1.0, 1.572.0. 2.5, 3.0
B 6.5, 0.8, 1.0 41.8, 20,25 3.0
20 5.0
C 2.0, 2.5, 3:0, 4.0, 5.0, 7.0, 10.0, 120,
15.0
D 025, 0.8, 1.0, 1.5 20, 2.5 -3.0;'3.0,
50, 7.0 10.6, 129, 150, 20.0
E 2.0, 2.5 3.0 48 50
F 2.0, 2.5, 3.0, 4.0.-'50

Note: The wind is assumed to be blowing directly from the source to the

receptor.
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LOCATIONS OF DISCRETE FENCELINE MODELING RECEPTORS

UTM

Coordinates (km)

Easting
508.340
508.417
508.494
508.571
508.648
508.680
508.703
508.671
508.594
508.517
508.440

508.363

Northing

3749.310
3749.374
3749.438
3749.502
3749.566
3749.593
3749.565
3749.538
3749.474
3749.410
3749.346

3749.282

TABLE 4

Elevation
Meters Feet
42.06 138
42.06 138
41.76 137
41.76 137
41.45 136
41.45 136
41.45 136
41.45 136
41.76 137
41.76 137
42.06 138
42.06 138
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1-HOUR AND ANNUAL CONCENTRATIONS

TABLE 5

MAXIMUM PREDICTED

FOR TREATMENT OF SOIL USING INCINERATION

Contaminant

Volatiles

Acetone

Chloroform
1,1,1-Trichloroethane
Methylene Chloride
Carbon Disulfide
1,1-Dichloroethane
2-Butanone
Trichloroethene

1,1,2,2-Tetrachloroethane

Ethylbenzene
4-Methyl-2-Pentanone
Toluene
Chlorobenzene
Tetrachloroethene
1,2-Dichloroethene
Xylenes

Styrene

Vinyt Chloride
1,1-Dichloroethene
Benzene
1,2-Dichloroethane
Carbon Tetrachloride
1,1,2-Trichloroethane

Semivolatiles

Benzoic Acid
N-Butyl Phthalate
Naphthalene
2-Methylphenol
2-Chlorophenol
2,4,5-Trichlorophenol
Benzy! Alcohol
4-Methylphenol
Phenol
Bis(2eh)Phthalate
N-Octyl Phthalate
Hexachlorobenzene
Isophorone
2,4-Dichlorophenol

Maximum Concentration

(ug/m3)

1-Hour

9.37
5.86
8.20
2.29
1.17
2.29
.22
.58
.35
.05
.99
.99
.35
.57
.64
.63
.81
.41
.41
.45
.03
.41
10
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44
.29
.29
.03
A7
.74
.93
.20
.70
.45
.58
.22
.64
.61
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M X X X X X X X X X X X X X

10
10°
10°
10
108
10°%
10*
10%
102
104
10%
103
10%
10
107
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10%
10
10°
10%
10%
10°
103
10°
102
10°%
104
10°
10°%
10%

Annual
2.12 x 10°
1.33 x 10°
1.86 x 10°
5.18 x 10%
2.66 x 107
518 x 108
1.18 x 10°
5.84 x 10°
3.05 x 10%
2.39 x 10°
450 x 10°%
4.50 x 10°
3.05 x 10°
1.26 x 10°
5.97 x 10°
8.21 x 10°
7.94 x 100
3.18 x 10°
3.18 x 10°
7.81 x 10°
1.59 x 108
5.44 x 107
9.28 x 107
1.46 x 10°
2.92 x 107
5.18 x 107
1.59 x 10°
2.66 x 10%
1.07 x 107
4.37 x 109
1.86 x 10°
8.36 x 10
1.01 x 10°
5.84 x 10%
9.55 x 107
5.97 x 10%®
1.72 x 10°



) TABLE 5 (Cont'd.)
@ .

MAXIMUM PREDICTED
1-HOUR AND ANNUAL CONCENTRATIONS
FOR TREATMENT OF SOIL USING INCINERATION

Contaminant Maximum Concentration
I — (ug/m3)
Semivolatiles (Cont'd.) 1-Hour Annual
Diethylphthalate 8.79 x 10° 1.99 x 107
Nitrosodiphenylamine 480 x 10° 1.09 x 107
Hexachloroethane 7.03 x 10 1.59 x 107
2,4,6-Trichlorophenol 1.64 x 10°% 3.80 x 10°®
Nitrobenzene 6.44 x 10° 3.71 x 10°
Metals
Antimony 3.51 x 10% 7.94 x 10*
Arsenic 4.80 x 102 1.09 x 103
Barium 2.78 x 10 6.29 x 10°
Beryllium 1.91 x 10* 4.31 x 10°®
‘ Cadmium 2.35 x 10% 531 x 10%
Chromium 9.37 x 10° 2.12 x 10%
Lead 9.25 x 107 2.09 x 10%
Mercury 1.83 x 10" 4.37 x 10°
Silver 1.17 x 103 2.66 x 10°
Thallium 528 x 1073 1.19 x 10%
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TABLE 6

THRESHOLD LIMIT VALUES
FOR INCINERATOR EMISSIONS

Threshold?
Limit
Values
Maximum’ Time
1-Hour Weighted
Concentration : Averages
Contaminant (ug/m3 (ug[mg_‘)
Volatiles
Acetone 9.37 x 10% 1.78 x 10°
Chloroform 586 x 10° 490 x 10*
1,1,1-Trichloroethane 8.20 x 10°% 1.91 x 108
Methylene Chioride 2.29 x 10* 1.74 x 10°
Carbon Disultide 117 x 10°% 3.10 x 10%
1,1-Dichloroethane 2.29 x 10%® 8.10 x 10°
2-Butanone _ 522 x 10% 5.90 x 10°
Trichloroethene 2.58 x 10* 2.69 x 10°
1,1,2,2-Tetrachloroethane 1.35 x 10% 6.90 x 10°
Ethylbenzene 1.05 x 10% 434 x 10°
4-Methyl-2-Pentanone 1.99 x 10°
Toluene 1.99 x 103 3.77 x 10°
Chlorobenzene 1.35 x 10* 4.60 x 10*
Tetrachloroethene 557 x 10% 3.39 x 10°
1,2-Dichloroethene 2.64 x 107 3.47 x 10°
Xylenes 3.63 x 10% 434 x 10°
Styrene 3.51 x 103 213 x 10°
Vinyl Chloride 1.41 x 107 1.30 x 10*
1,1-Dichloroethene 1.41 x 10%® 2.00 x 10*
Benzene 3.45 x 10°% 3.20 x 10*
1,2-Dichloroethane 7.03 x 107 4.00 x 10*
Carbon Tetrachloride 2.41 x 10° 3.10 x 104
1,1,2-Trichloroethane 410 x 10°% 5.50 x 10*
Semivolatile Compounds
Benzoic Acid 6.44 x 10% 1.90 x 10*
N-Butyl Phthalate 1.29 x 10°
Naphthalene 2.29 x 10° 5.20 x 10*
2-Methylphenol 7.03 x 10% 2.20 x 104
2-Chlorophenol 1.17 x 102
2,4,5-Trichlorophenol 4.74 x 10%
Benzyl Alcohol 1.93 x 10°
4-Methylphenol 8.20 x 107 220 x 104
Phenol 3.70 x 1072 1.90 x 10*
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Maximum
1-Hour
Concentration
Contaminant (ug/m3)
Semivolatile Compounds (Cont’d.)
Bis(2eh)phthalate 4.45 x 10°
N-Octyiphthalate 2.58 x 10
Hexachlorobenzene 422 x 10°
Isophorone 2.64 x 10°%
2,4-Dichlorophenol 7.61 x 10
Diethylphthalate 8.79 x 10°%
Nitrosodiphenylamine 480 x 10%
Hexachloroethane 7.03 x 10°
2,4,6-Trichlorophenol 1.64 x 10°
Nitrobenzene 6.44 x 10°
Metals
Antimony 3.51 x 10?2
Arsenic 4.80 x 10%
Barium 2.78 x 10
Beryllium 1.91 x 10%
Cadmium 2.35 x 10%
Chromium 9.37 x 103
Lead 9.25 x 10
Mercury 1.93 x 107
Silver 1.17 x 103
Thallium 528 x 10%
Notes:

G~
N
(o)

TABLE 6 (Cont'd.)

THRESHOLD LIMIT VALUES
FOR INCINERATOR EMISSIONS

Values derived from air modeling described previously.

Threshold?
Limit
Values

Time
Weighted
Avera%es

(ug/m=)

5.00 x 10°

2.80 x 10*
5.00 x 10°
9.70 x 10°

5.00 x 10°

cooownmoo9ooo
leNoNoNoNoNoNeNoNoNa
x
[oN e
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X X X X X X
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TLV-TWA represents an exposure for an 8-hour day/40-hour work week,

which

results

in no adverse effects. ©
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TABLE 7
’ EXPOSURE SCENARIO FOR WORKER
INHALATION OF AIRBORNE CONTAMINANTS FROM

INCINERATOR EMISSIONS

Receptors: On-site workers
Adult or Child: Adult
Male/Female: Male

Activity Level: Moderate
Frequency of Event: 200 days/year
Duration of Event: 8 hours/day
Inhalation Rate: 2.8 m3hour M
Weight: 70 kg &

I Potential Exposure Pathways Considered Significant:

Inhalation of Ambient Air

Compounds: All site-specific chemicals.

Data Sets: Maximum annual concentrations
predicted from modeling incinerator
emissions.
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. TABLE 8

EXPOSURE SCENARIO FOR 6.YEAR OLD CHILD AT OFF-SITE AREA
INHALATION OF AIRBORNE CONTAMINANTS FROM
INCINERATOR EMISSIONS

Receptors: 6-year old child
Adult or Child: Child
Male/Female: Male

Activity Level: Moderate activity
Frequency of Event: 200 days/year
Duration of Event: 4 hours/day
Inhalation Rate: 2.1 m%hour 7
Weight: 19.7 kg

Potential Exposure Pathways Considered Significant:

Inhalation of Ambient Air

Compounds: All site-specific chemicals.

Data Sets: Maximum annual concentrations
predicted from modeling incinerator

‘ emissions.

890382 E




TABLE 9

RISK CALCULATIONS FOR WORKERS
INHALATION OF AIRBORNE CONTAMINANTS
FROM INCINERATOR EMISSIONS

b

6

Maximum
Annual Inhalation
Air Exposure Inhalation Inhalation
Concent. Dosage CPF AIC/RID Hazard
Chemical m (mg/kg/day) (ma/kg/day)’ (ma/kg/day) Risk Index
Volatiles

Acetone 212 x 10° 53x 10"
Chloroform 133 x 10° 33x 1012 8.1 x 102 27 x 1013
1,1,1-Trichloroethane 1.86 x 10 46 x 1012 30x 10" 15x 10"
Methylene Chloride 5.18 x 108 13x 10" 1.4 x 102 18x 10"
Carbon Disulfide 266 x 10710 6.6 x 10716
1,1-Dichloroethane 5.18 x 10° 1.3x 10" 1.0x 10" 1.3x 1012
2-Butanone 118 x 10° 30x 10"
Trichloroethene 584 x 108 1.5x 10" 1.3 x 102 19x 10"
1,1,2,2-Tetrachloroethane 3.05x 10 7.6 x 10710 20x 10" 15x 1010
Ethylbenzene 2.39 x 10 6.0 x 1072
4-Methyl-2-Pentanone 450 x 108 1.1x 10"
Toluene 450 x 10 1.1 x 107" 1.0 1.1 x1071°
Chlorobenzene 3.05x 108 76x 1012 50x 107 15x 10°
Tetrachloroethene 1.26 x 10 32x 10" 33x10° 10x 10"
1,2-Dichloroethene 597 x 10?2 15x 1014
Xylenes 821 x 108 21 x 10" 40x 10" 51x 10"
Styrene 794 x 1010 20x 1075 1.0 x 102 20x 10"
Vinyl Chloride 318 x 10 80x 10" 29x 10" 23x 107
1,1-Dichloroethene 318 x 108 80x 1014 12 95x 10"
Benzene 7.81 x 108 20x 10 29 x 1072 57 x 107
1,2-Dichloroethane 159 x 108 40x 104 9.1 x 102 36x 10"
Carbon Tetrachloride 5.44 x 107 1.4 x 1012 1.3x 10" 18x 10"
1,1,2-Trichloroethane 9.28 x 10°1° 23x 1015 57 x 102 1.3x 1076

2/28/90
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Chemical

Semivolatiles:

Benzoic Acid
N-Butyl Phthalate
Naphthalene
2-Methylphenol
2-Chlorophenol
2,4,5-Trichlorophenol
Benzyl Aicohol
4-Methylphenol
Phenol
Bis(2eh)phthalate
N-Octyl phthalate
Hexachlorobenzene
Isophorone
2,4-Dichlorophenol
Diethylphthalate
Nitrosodiphenylamine
Hexachloroethane
2,4,6-Trichlorophenol
Nilrobenzene

Metals

Antimony
Arsenic

2/28/90
1890199G

Maximum

Annual
Alr
Concent.

(ug[mf)

1.46 x 1075
292 x 107
518 x 107
159 x 103
266 x 107
1.07 x 107
437 x 105
1.86 x 106
8.36 x 1074
1.01 x 108
5.84 x 10°
9.55 x 107
5.97 x 108
1.72 x 10
1.99 x 107
1.09 x 107
1.59 x 107
3.80 x 108
371 x 10°

7.94 x 104
1.09x 103

TABLE 9 (Cont'd.)

RISK CALCULATIONS FOR WORKERS

INHALATION OF AIRBORNE CONTAMINANTS

FROM INCINERATOR EMISSIONS

Inhalation
Exposure
Dosage

(mg/kg/day)

36x 10"
7.3 x 1013
1.3x 1012
40x 10"
6.6 x 10710
27x101
1.1 x 10710
46 x 1012
21x10°
25x 1012
1.5 x 1o
24 x 1012
1.5x 1013
43x 10"
50x 1013
27x 10
40x 1013
93 x 10
36 x 1012

20x 10°
27 x 10°°

Inhalation Inhalation
CPF AIC/RID Hazard
(mg(hg[day)’1 {(mg/kg/day) Risk Index
17 41 x 1012
20 x 102 19x 10"
6.0 x 1074 6.1 x10°
5.0 x 10" 14x 107

4



TABLE 9 (Cont'd)

RISK CALCULATIONS FOR WORKERS
INHALATION OF AIRBORNE CONTAMINANTS
FROM INCINERATOR EMISSIONS

14

6

Maximum
Annual Inhalation
Air Exposure Inhalation Inhalation
Concent. Dosage CPF AIC/RID Hazard
Chemical ug/m (ma/ka/day) (ma/kg/day)’ (ma/kg/day) Risk Index
Metals (Cont'd.)
Barlum 6.29 x 1073 16 x 108 1.0x 10 1.6 x 107
Beryllium 431 x 10 1.1 x 10" 8.4 91 x 10"
Cadmium 5.31 x 107 1.3x 10° 6.1 8.1 x 109
Chromium VI 212 x 104 53x 10710 4.1 x 10° 22x 108
Chromium Il 212 x 10 53x 10710 51 x 10 1.0 x 107
Lead (inorganic) 2.09 x 102 52 x 10°® 43x 10 12x 10"
Mercury (inorganic) 437 x 1073 1.1 x 108 5.1 x 10°° 21 x 10
Silver 266 x 107° 6.6 x 1071
Thallium 119 x 104 30x 10
TOTAL 17x107  49x 104
|
|
|
|
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Chemical

Volatiles

Acetone

Chloroform
1,1,1-Trichloroethane
Methylene Chloride
Carbon Disulfide
1,1-Dichloroethane
2-Butanone
Trichloroethene
1,1,2,2-Tetrachloroethane
Ethylbenzene
4-Methyl-2-Pentancne
Toluene
Chlorobenzene
Tetrachloroethene
1,2-Dichloroethene
Xyleiies

Styrene

Vinyl Chloride
1,1-Dichloroethene
Benzene
1,2-Dichloroethane
Carbon Tetrachloride
1.1,2-Trichloroethane

TABLE 10

RISK CALCULATIONS FOR 6-YEAR OLD CHILD
INHALATION OF AIRBORNE CONTAMINANTS
FROM INCINERATOR EMISSIONS

Maximum
Annual Inhalation
Air Exposure Inhalation inhalation

Concent. Dosage CPF AIC/RID

ug/m {mg/kg/day) (mg[l_(g[day)" {(mg/kg/day) Risk
212 x 100 71 x 101!
1.33 x 106 44x1012 8.1 x 1072 36x 1013
1.86 x 106 6.2 x 1012 30x 107!
518 x 10° 1.7 x 10711 1.4 x 1072 25x 10713
266 x 10°10 88 x 10716
5wx1dg 1Jx1oﬁ 1.0x 107"
118 x 10° 39 x 107
584 x 106 19x 1011 1.3 x 102 25x 1013
305 x 104 1.0x 109 20x 107! 20x 10710
239 x 106 79x 1012
450 x 108 15x 1013
450 x 1072 15x 1010 1.0
305 x 106 10x 10" 50 x 1073
1.26 x 100 42 x 101 33x 103 1.4x 1013
597 x 1072 20x 1014
821 x 106 27x 10 40x 10!
794 x 1010 26 x 10715 1.0 x 1072
318 x 10° 1.1x1014 29 x 107" 31x 1019
318x 108 11x 10713 12 13x 10713
781 x 10 26x 10713 29 x 1072 75x 10719
159 x 108 53 x 10714 91 x 1072 48x 10712
544 x 107 1.8 x 10712 1.3 x 10} 24x10713
928 x 1010 31 x 1015 5.7 x 102 18x 10716

Hazard
Index_

21x 104

1.7x 10712

15x 10710
20x 109

68x 1011

26x 1013

1

6

AR



e @

RISK CALCULATIONS FOR 6-YEAR OLD CHILD
INHALATION OF AIRBORNE CONTAMINANTS

Chemical
Semivolatiles

Benzoic Acid
N-Butyl Phthalate
Naphthalene
2-Methylphenol
2-Chlorophenol
2,4,5-Trichlorophenol
Benzyl Aicohol
4-Methylphenol
Phenol
Bis(2eh)phthalate
N-Octylphthalate
Hexachlorobenzene
I1sophorone
2,4-Dichlorophenol
Diethylphthalate
Nitrosodiphenylamine
Hexachloroethane
2,4,6-Trichlorophenol
Nitrobenzene

Metals

Antimony
Arsenic
Barium
Beryllium
Cadmium

FROM INCINERATOR EMISSIONS

Maximum
Annual Inhalation
Air Exposure Inhalation Inhalation
Concenl. Dosage CPF AIC/RID
u (ma/ka/day) {ma/ka/day)! (ma/kg/dav)
1.46 x 10 49 x 10
292 x 1077 9.7 x 1013
518 x 1077 1.7x 1012
1.59 x 10 53 x 101
266 x 104 8.8 x 1010
1.07 x 1077 36x 1013
437 x 1072 15x 1010
186 x 106 6.2 x 10712
8.36 x 104 28x 109
1.01 x 10 34 x 1012
584 x 106 19x 101!
955 x 107 32x 1012 1.7
597 x 108 20x 1013
172 x 1072 57 x 1011
1.99 x 1077 6.6 x 10713
1.09x 107 36x 1013
159 x 107 53x 1013
380 x 10° 12x 1013 20x 1072
371 x 106 49x 1012 6.0 x 1074
7.94 x 104 26 x 1072
1.09 x 103 36 x 1079 50 x 10
629 x 103 21x108 1.0x 104
431 x 106 1.4 x 101 8.4
531 x 1074 18 x 1079 6.1

Hazard
Bisk . Index __
54 x 1012
25x 1010
8.1 x 109
1.8 x 107
21x 104
12x 1010
1.1x 108

14

6
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Chemical

Metals (Cont'd.)

Chromium Vi
Chromium il
Lead (inorg)

Mercury (inorg)

Silver
Thallium

Maximum
Annual
Air

Concent.
(ug[m?)

212 x 10
212x 104
2.09 x 107

437 x 1073

266 x 10°
119 x 104

1AB‘IIyCde)

RISK CALCULATIONS FOR 6-YEAR OLD CHILD
INHALATION OF AIRBORNE CONTAMINANTS

FROM INCINERATOR EMISSIONS

Inhalation
Exposure
Dosage

(ma/kg/day)

70x 10710
71 x 10710
70x 108
13x 108
g8 x 101!
40x 1010

Inhalation Inhalation
CPF AIC/RID

m da 5 (mg/kg/day)

41 x 10!
51 x 1073
43x 10"
51x 10>

" TOTAL

22x 107

Hazard

Index a

1.4x 107
16x 104
29x 104

66x 104

14

6
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APPENDIX G

AIR QUALITY IMPACT ANALYSIS AND PUBLIC HEALTH EVALUATION FOR
TREATMENT OF SOIL USING THERMAL DESORPTION AT
THE SCRDI BLUFF ROAD SITE
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AIR QUALITY IMPACT ANALYSIS AND PUBLIC HEALTH EVALUATION FOR
TREATMENT OF SOIL USING THERMAL DESORPTION AT

THE SCRDI BLUFF ROAD SITE
An evaluation to assess the health effects associated with air emissions from
the on-site treatment of soil using thermal desorption at the SCRDI Bluft Road
site is presented in this document. Air quality dispersion modeling was
performed to predict maximum ambient air impacts to support this evaluation.
Long-term modeling was conducted to determine maximum annual impacts
using 5 years of regional National Weather Service (NWS) meteorological data.
Short-term impacts were evaluated using a screening model to estimate the
maximum 1-hour concentrations based on a worst-case combination of

atmospheric stability and wind speed.

Section 1 discusses the dispersion modeling techniques employed. Section
2 presents the input data used. Section 3 describes the procedure for
modeling receptor selection. Section 4 presents the dispersion modeiing

results. Section 5 presents the public health evaluation.

1. Dispersion Modeling Techniques

Both screening and refined modeling were conducted as part of the air
quality dispersion analysis. For short-term impacts (24 hours or less), the
United States Environmental Protection Agency (USEPA) recommends use of
a screening model to estimate conservative short-term impacts for poliutants
released from a stationary source.l’!) If, based on appropriate screening
techniques, the concentration of a pollutant is predicted below an acceptable

health-based level, no further modeling of the poliutant is required due to the
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conservative nature of the prediction. {f, on the other hand, the predicted

concentration is above this acceptable health-based level, a refined modeling

analysis is necessary to predict the short-term maximum concentration.

USEPA recommendations contained in Guideline on_ Air Quality Models

(Revised)® were used to select the appropriate dispersion models. Three

factors were considered:

a. Whether the area is classified as urban or non-urban according to

USEPA modeling protocols;

b. Whether it is necessary to consider plume impact upon complex

terrain; and

c. Whether it is necessary to consider building-induced aerodynamic

downwash effects.

Figure 1 presents a site location map depicting the site boundary and
surrounding area. The area surrounding the site is non-urban based on
recommended USEPA classitication procedures. The recommended method is
to apply the Auer Classification Scheme!® to classify land use patterns within
3 km of a site. United States Geological Survey (USGS) topographic maps
for the site and vicinity clearly indicate that the area is non-urban; therefore

modeling was conducted in the non-urban or rural mode.
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The proposed stack height and results of the screening modeling are used
to determine whether plume impact upon complex terrain need by considered.
Preliminary screening modeling results based on a proposed stack height of
60 feet indicated that maximum impacts (discussed further in Section 4) would
occur well within 4.7 kilometers of the source. The area surrounding the site
(within 4.7 km) has terrain elevations ranging from 60 feet above to 27 feet
below stack base elevation. However, the elevations approaching stack height
occur in an isolated area beyond 4.5 km north-northeast of the site, with all
other areas having elevations less than 50 feet above stack base. In
accordance with USEPA guidance,/® it is not necessary to consider plume

impact upon terrain; therefore, a simple terrain model was used.

Finally, as designed, the incinerator will achieve a Good Engineering Practice
(GEP) stack height based on nearby and/or adjacent building geometry.(‘)
As such, it was not necessary to model aerodynamic building-induced

downwash effects.

Based on the above considerations, the Industrial Source Complex Long-Term
(ISCLT) model was used to predict annual concentrations, and the Point-
Plume-2 (PTPLU-2) model was used to predict maximum 1-hour concentrations.
Results using the PTPLU-2 model were also employed to select receptors for
use in modeling with ISCLT model. Options used in ISCLT and PTPLU-2 are
consistent with USEPA guidance.’®) For both models, the options selected
included the adjustment of the stack height for stack tip downwash,
determination of final plume rise for all downwind receptor locations,

determination of plume enhancement due to buoyancy effects, and use of




2/28/90
890413R

4

9 0351

rural-mode wind profile coetficients.

2.

input Data Used

The dispersion modeling analysis to evaluate air quality impacts from on-site

thermal desorption required development and input of a detailed emissions

inventory, and assembly and input of representative meteorological data. Each

of

these two areas is discussed below.

2.1 Emissions Inventory

Table 1 presents stack emission rates and associated input data. Table
2 presents design stack parameters. Data presented in these two tables

are based on the processing of 40 tons of soil per hour.

Based on vendor input, the stack flow for a thermal desorption unit
treating 40 tons per hour (TPH) of low-BTU soil would be about 28,000
ACFM at 160°F, The vendor system includes a fabric filter for
particulate control, a wet scrubber for acid gas removal, and a carbon
bed for organic removal. In order to estimate the stack concentrations,
the maximum soil concentration of each organic was assumed to be the
average value. These values are shown in Table 1 for volatiles,
se'mivolatiles, and metals. It was assumed that 100 percent of the
organics would be vaporized from the soil, that 99.99 percent of each
organic would be absorbed in the carbon beds, and that none of the

remaining 0.01 percent of each organic would be removed in the fabric
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filter or the wet scrubber. As an example, the calculations for the
acetone stack flow rate (SFR), based on these assumptions, would be

as follows:

SFR (g/s) = 40 tons x 2.000 Ib x 160,000 x 0.0001 x 453.6 g/lb

hr ton 10g 3,600 s/hr

= 1.61 x 10™* g/s

The following ten metals were used in determining the stack emissions
and were taken from Volume IV of the Hazardous Waste Incineration

Guidance Series.®

Antimony Chromium
Arsenic Lead
Barium Mercury
Beryllium Silver
Cadmium Thallium

In order to estimate the stack concentration, the maximum soil
concentration of each metal was assumed to be the average value.
These values are also shown in Table 1. The partitioning factor for
each metal was estimated at a soil temperature of 600°F using vapor
pressure data and engineering judgement. The Air Pollution Control
(APC) removal efficiency values given in this table were taken from the
metals guidance document. A partitioning factor of 1.0 indicates that
the particular metal will vaporize completely in the thermal desorption unit

at 600°F. A partitioning factor of 0.05 means that 5 percent of the
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particular metal will vaporize and/or be entrained in the thermal
desorption unit at 600°F, An APC removal etficiency of 90 percent
means that 90 percent of the particular metal will be removed in the

APC system which is a fabric filter and a wet scrubber.

As an example, the calculations for the antimony stack flow rate would

be as f{ollows:

SFR (g/s) = 40 ton x 2000 Ib x _6 x 0.05 x (1-0.8) x 453.6 qg/lb
hr ton 10° 3600 s/hr

= 3.02 x 10™% g/s
2.2 Meteorological Data

Representative meteorology was used in the screening modeling using
PTPLU-2 and refined modeling using ISCLT.

Table 3 presents the meteorological conditions usec_j for the PTPLU-2
screening  analysis. PTPLU-2 predicts the maximum downwind
concentrations based on discrete combinations of stability class and wind
speed, and does not require actual meteorology representative of the

source location.

The ISCLT model employed 5 years of annual stability array (STAR) data
based on hourly observations from the NWS station in Columbia, South

Carolina. The data provides annual joint frequencies of stability versus
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wind speed and wind direction. The period of record employed was
- the years 1982 through 1986. Annual modeling was conducted separately

for each of the 5 years of meteorological data.

3. Modeling Receptor Selection

Receptors were identified to ensure selection of downwind locations at which
the highest concentrations would occur for both 1-hour concentrations

predicted using PTPLU-2 and annual concentrations predicted using ISCLT.
3.1 PTPLU-2 Receptors

Because PTPLU-2 does not use actual meteorology, locations of the
highest predicted concentrations are determined as relative distances from
the source based on discrete wind speed and stability combinations (refer
to Table 3). Predictions are first made at fixed distances downwind of
the source. Then, from the location at which the highest downwind
concentration is predicted, the distance to the maximum concentration is

incrementally searched for and located to the nearest 1 meter.
3.2 ISCLT Receptors

The ISCLT receptor grid consisted of a polar coordinate grid and
additional receptors located on the site property/fenceline. A total of

444 receptors were used in ISCLT modeling.
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The polar coordinate receptor grid was based on the PTPLU-2 screening
results. The PTPLU-2 analysis using the input stack parameters
presented in Table 2 identified distances to potential high-impact
receptors as a function of the stability class/wind speed combinations
presented in Table 3. Receptor ring distances of 0.22, 0.27, 0.35, 0.46,

0.55, 0.65, 0.73, 0.87, 1.0, 2.0, 3.0, and 4.7 km were selected.

Each of the above 12 polar coordinate rings was divided into 10-degree
sectors, yielding a total of 36 receptors per ring. Variation in terrain
within the vicinity of each receptor was accounted for by using the
highest terrain elevation in a nearly rectangular area surrounding that
receptor. The area was bounded on either side by an arc length which
was plus or minus 5 degrees of the actual receptor location. The top
and bottom of the rectangular area was bounded by half the distance

to the preceding and following potlar receptor rings.

Table 4 identifies 12 additional discrete fenceline modeling receptor
locations surrounding the proposed thermal desorption unit. These
additional receptors were selected to provide an added measure ol

confidence that the area of greatest impact would be identified.

Dispersion Modeling Results

Table 5 presents the maximum predicted 1-hour and annual concentrations

for

each contaminant listed in Table 1. The distance to the receptor

predicted to have the maximum 1-hour concentration, based on PTPLU-2
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modeling, is 394m from the source. The location at which the maximum
annual predicted concentration occurs, based on ISCLT modeling, is located

200° (south-southwest) from the source at a distance of 550m.

5. Public Health Evaluation

Based on the modeling results, a public health evaluation (PHE) may be
performed for the receptor groups which are likely to experience maximum
exposures to airborne emissions from the thermal desorption unit. The
modeling results identified the downwind distance where maximum 1-hour
concentrations would be expected, and the location where maximum annual
concentrations would be expected. This PHE identifies the likely receptors
associated with those locations, formulates worst-case exposure scenarios for
the most-exposed receptors, and quantitatively estimates exposure levels and

associated health risks for those exposure pathways.

5.1 Receptors

Based on the location where maximum short- and long-term air
contaminant concentrations are predicted to occur, it is possible to
identify two receptor groups which may experience maximum exposures
to airborne contaminants. These groups are: (1) remediation workers
in the immediate vicinity of the emissions source (i.e., the thermal
desorption unit) who would be the closest receptors and who might be
exposed to short-term peak concentrations; and (2) off-site residents who

might be exposed to lower concentrations for longer periods. To
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represent the first group, it is assumed that the most-exposed individual
(MEI) would be an adult worker. The ME!l for the second group is
identified as a 6-year old child. The child is used because of his
higher inhalation rate to body weight ratio, thus resulting in a maximum
(worst-case) exposure dosage estimate. Selection of a child of this age
is also related to the possibility that he might play in the area of the
site, even though there are no residences in the immediate vicinity.
(The nearest residence is over 1 mile away.) It was felt that younger
children would not be likely to travel the distances necessary to get
near the site. The use of the 6-year old child therefore provides a

worst-case estimate of exposure.

5.2 Exposure Assessment

Table 6 presents Threshold Limit Values (TLVs) tor each contaminant of
concern, and compares the values to maximum predicted 1-hour
concentrations. TLVs were developed by the American'Conference of
Governmental and Industrial Hygienists (ACGIH), (¥ and are occupational
exposure criteria that represent airborne concentrations of substances to
which nearly all workers may be repeatedly exposed without adverse
effects. TLVs presented in Table 6 represent time-weighted average
(TWA) concentrations to which individuals may be exposed during a
normal 8-hour workday and 40-hour workweek without experiencing any
adverse health effects. TLVs are based on the best available information
from industrial experience, as well as data from human and animal

studies. TLVs are used in industrial hygiene practice to control potential

10
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health hazards for workers. TLVs are issued by the ACGIH, and are

guidelines rather than enforceable standards.

Because the maximum predicted 1-hour concentrations are far below TLVs
for long-term occupational exposure, it is concludea that there is no
danger of acute toxicity due to exposure to short-term peak emissions
from tne thermal desorption unit. The remainder of the PHE will,

therefore, address only the potential tor long-term health effects.

Table 7 presents assumptions used in the worker exposure scenario.
As discussed previously, it is assumed that this worker is an adult male
involved in work at the site. The period of exposure is estimated to
be 100 days, i.e., the time during which the thermal desorption unit is
expected to be operating. An inhalation rate of 2.8 m3hour,

corresponding to an adult male involved in moderate activity, (M is used.

The assumptions listed in Table 7 are incorporated to calculate exposure

dosages using the follzwing equation:

IEX = AC x IR x D x (1/1,000) : BW x EP : 25,600
Where:

IEX = inhalation exposure dosage (mg/kg/day)

AC = airborne contaminant concentration (ug/m?)

IR = inhalation rate (ma/hour)

11
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D = duration of daily exposure (hours/day)
1/1,000 = conversion factor (mg/ug)

BW = body weight (kg)

EP = exposure period (days)

25,600 = length of human lifetime (days)

Maximum annual average contaminant concentrations from Table 5 are
used in this calculation as AC values to provide worst-case estimates

of long-term exposure levels.

Table 8 presents assumptions used in the exposure scenario involving
the 6-year old child. These assumptions are the same as used in the
first scenario with the following exceptions. Because the receptor is
a child, a different body weight (19.7 kg) and inhalation rate (2.1
m3/hour) are used. () ) |5 addition, the duration of an exposure
period is assumed to be 4 hours/day rather than 8 hours/day. This
value represents a reasonable worst-case average for this parameter
because it is not likely that children will be playing near the site for
extended periods due to the fact that the nearest residence is more

than 1 mile away.

The same equation used previously is again used to calculate exposure
estimates. Once again, maximum annual average contaminant
concentrations from Table 5 are used in this calculation as AC values

to provide worst-case estimates of long-term exposure levels. -

12
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5.3 Toxicity Assessment

Table 9 and 10 present human health criteria for inhalation exposure
to the contaminants of interest. These values were obtained from
USEPA Health Effects Assessment Summary Tables.(® For those
contaminants that are considered potential carcinogens, a Cancer
Potency Factor (CPF) is presented. The CPF is expressed in units of
inverse dosage, i.e., (mg/kg/day)’'. Simply stated, it represents the
increase in risk of cancer mortality per unit of exposure dosage. In
most cases, CPFs are derived using data from animal experiments and
by applying a low-dose extrapolation model that incorporates

conservative assumptions concerning interspecies extrapolation.

For compounds not regarded as potential carcinogens, a Reference Dose
(RfD), also called an Acceptable Intake for Chronic Exposure (AIC), is
provided. This value represents the exposure dosage in mg/kg/day
which, if consumed daily throughout a person’s lifetime, would not result
in any adverse health effects. USEPA usually derives RfDs based on
animal data which define a no-effect dosage or threshold for toxicity.
This threshoid value is divided by a conservative safety ftactor, typically
100 or 1,000, to derive a human RfD. These RfD values may then be
used to determine a Hazard Index (HI) for given exposures. The H! is
the ratio of the estimated exposure level to the RfD value. HI values

greater than 1.0 may indicate a potential health risk.

13
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For chromium, toxicity values for both hexavalent and trivalent chromium
are presented. Because emission estimates are expressed as total

chromium, cancer risks will be estimated assuming that all of the

chromium present is hexavalent, the more toxic form.

As shown in Tables 9 and 10, not all of the compounds of interest
have toxicity criteria available. As a result, they cannot be evaluated
guantitatively and are not included in subsequent risk estimates. This

should be considered as an area of uncertainty in the PHE.

The approach used to characterize risk in this section is analogous to
the methods used in the original baseline Rl risk assessment conducted

by IT Corporation.

5.4 Risk Characterization

This section describes the potential risks associated with estimated

exposure levels calculated as described previously.

For the adult worker exposure scenario, estimated incremental lifetime
cancer risks and hazard indices are presented in Table 9. As shown
in this table, the total estimated cancer risk associated with exposure
to maximum concentrations of all of the chemicals of interest is 4.3 x
1077 under the conditions of this scenario. The compound which
contributes the major portion of this total risk is arsenic (3.5 x 10'7).

The total HI for non-carcinogenic effects is 9.1 x 10°%, which is far

14
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below the 1.0 value which indicates a potential hazard.

For the childhood exposure scenario, estimated incremental cancer risks
and hazard indices are presented in Table 10. As shown in this table,
the total estimated canéer risk associated with exposure to maximum
concentrations of all contaminants of interest is 5.7 x 107 The
principal contributor to this total risk level is arsenic (4.7 x 107). The
total Hl for non-carcinogenic effects is 1.2 x 10°3, which is far below

the 1.0 HI which indicates a potential hazard.

15
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Table 1. SCRDI

- Bluff

Road Site

and Associated Input Data

Thermal Desorption

nic and Metal Emission Rates

Soil feed rate (Ib/hr) 80,000
Organic destruction efficiency (%) 99.99%
Stack Emission | Stack Emission
Boiling Max Saoil Max Sail Maetals APC (b) Rates Rates
Point Organic Conc. Metals Conc. Partitioning |Efticiency (c) Organics Metals
Classification Chemical Name (3] (ppb) (ppm) Factor (a) (%) (g/sec) (g/sec)
Volatiles ACETONE 160000.0 1.61E-04 0.00E+0Q0
CHLOROFORM 10000.0 1.01E-05 0.00E+00
1,1,1,-TRICHLOROETHANE 14000.0 1.41E-05 0.00E+00
METHYLENE CHLORIDE 39000.0 3.93E-05 0.00E+00
CARBON DISULFIDE 2.0 2.02E-09 0.00E+00
1,1-DICHLOROETHANE 390.0 3.93E-07 0.00E+00
2-BUTANONE 89000.0 8.97E-05 0.00E+00
TRICHLOROETHENE 44000.0 4. 44E-05 0.00E+00
1,1,2,2-TETRACHLOROETHENE 2300000.0 2.32E-03 0.00E+00
ETHYLBENZENE 18000.0 1.81E-05 0.00E+00
4-METHYL-2-PENTANONE 340.0 3.43E-07 0.00E+00
TOLUENE 340000.0 3.43E-04 0.00E+00
CHLOROBENZENE 23000.0 2.32E-05 0.00E+00
TETRACHLOROETHENE 95000.0 9.58E-05 0.00E+00
1,2-DICHLOROETHENE 45.0 4.54E-08 0.00E+00
XYLENES 62000.0 6.25E-05 0.00E+00
STYRENE 6.0 6.05E-09 0.00E+00
VINYL CHLORIDE 24.0 2.42E-08 0.00E+00
1,1-DICHLOROETHENE 240.0 2.42E-07 0.00E+00
BENZENE 590.0 5.95E-07 0.00E+00
1,2-DICHLOROETHANE 120.0 1.21E-07 0.00E+00
CARBON TETRACHLORIDE 4100.0 4.13E-06 0.00E+00
1,1,2-TRICHLOROETHANE 7.0 7.06E-09 0.00E+00
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Table 1. SCRDI

- Blu

ff Road S
and Associated Input Data

Thermal Desorption

rganic and Metal Emission Rates

Soil teed rate (Ib/hr) 80,000
Organlc destruction elficiency (%) 99.99%
Slack Emisslon | Stack Emission
Boiling Max Soil Max Soil Metals APC (b) Rates Rates
Point Organic Conc. Metals Conc. | Partitioning |Efficiency (c) Organics Maetals
Ciassification Chemical Name (3] (ppb) (ppm) Factor (a) (%) (g/sec) (g/sec)
Semi-volatilas BENZOIC ACID 480.0 110000.0 1.11E-04 0.00E+00
N-BUTYL PHTHALATE 340.0 2200.0 2.22E-06 0.00&5
NAPHTHALENE 410.0 3900.0 3.93E-06 0.00E+00
2-METHYLPHENOL 120000.0 1.21E-04 - 0.00E+00
2-CHLOROPHENOL 347.0 2000000.0 2.02E-03 0.00E+00
2,4 5-TRICHLOROPHENOL 485.0 810.0 8.16E-07 0.00E+00
BENZYL ALCOHOL 403.0 330000.0 3.33E-04 0.00E+00
4-METHYLPHENOL 14000.0 1.41E-05 0.00E+00
PHENOL 358.0 6300000.0 6.35E-03 0.00E+00
BIS(2EH)PHTHALATE 7600.0 7.66E-06 0.00E+00
N-OCTYL PHTHALATE 44000.0 4.44E-05 0.00E+00
HEXACHLOROBENZENE 612.0 7200.0 7.26E-06 0.00E+00
ISOPHORONE 419.0 450.0 4.54E-07 0.00E+00
2,4-DICHLOROPHENOL 410.0 130000.0 1.31E-04 0.00E+00
DIETHYLPHTHALATE 561.0 1500.0 1.51E-06 0.00E+00
NITROSODIPHENYLAMINE 820.0 8.27E-07 0.00E+00
HEXACHLOROETHANE 1200.0 1.21E-06 0.00E+00
2,4,6-TRICHLOROPHENOL 280.0 2.82E-07 0.00EoE
NITROBENZENE 11000.0 1.11E-05 0.00E+00

b
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Table 1.

SCRDI - Bluff Road Sit’mic and Metal Emission Rates
and Assoclat nput Data

Thermal Desorption

Soil feed rate (Ib/hr) 80,000
Organic destruction efficiency (%) 99.99%
Stack Emission | Stack Emission
Boiling Max Soil Max Soil Maetals APC (b) Rates Rates
Point Organic Conc. Metals Conc. | Partitioning |Efficiency (c) Organics Metals
Classification Chemical Name F (ppb) (ppm) Factor (a) (%) (g/sec) (g/sec)
Metals Antimony 6.0 0.05 90% 0.00E+00 3.02E-04
Arsenic 8.2 1 90%) 0.00E+00 8.27E-03
Barium 190.0 0.05 95% 0.00E+00 4.79E-03
Beryllium 1.3 0.05 95% 0.00E+00 3.28E-05
Cadmium 4.0 1 90% 0.00E+00 4.03E-03
Chromium 64.0 0.05 95%) 0.00E+00 1.61E-03
Lead 158.0 1 90% 0.00E+00 1.59E-01
Mercury 6.6 1 50%; 0.00E+00 3.33E-02
Silver 5.0 0.05 95% 0.00E+00 1.26E-04
Thallium 0.9 1 90% 0.00E+00 9.07E-04

(a) Metals partitioning factor at 600 F.
(b) Air Pollution Control (APC).

(c) APC metals removal efficiency for fabric filter and wet scrubber, from reference 1.
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TABLE 2

DESIGN STACK PARAMETERS FOR
TREATMENT OF SOIL USING THERMAL DESORPTION

U™ Stack Base Stack  Stack Exhaust  Exhaust Exhaust Gas
Coordinates (km)  Elevation Height Diameter Flow Rate Velocity  Exit Temp.
Easting Northing (m}) m  (m (ACFM)  _(mys) °K)
508.445 3749.375  41.76 1829 1067 28,000 14.78 3443
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Stability Class

A

B

TABLE 3

METEOROLOGICAL CONDITIONS USED FOR THE
PTPLU-2 SCREENING ANALYSIS

wind Speed (m/s)

0.5, 0.8, 1.0, 1.5, 2.0, 2.5, 3.0

0.5, 0.8, 1.0, 1.5, 2.0, 2.5, 3.0,

4.0, 5.0

2.0, 2.5, 3.0, 4.0, 5.0, 7.0, 10.0, 12.0,
15.0

0.5, 0.8, 1.0, 1.5, 2.0, 2.5, 3.0, 4.0,
5.0, 7.0, 10.0, 12.0, 15.0, 20.0

2.0, 2.5, 3.0, 4.0, 5.0

2.0, 2.5, 3.0, 4.0, 5.0

Note: The wind is assumed to be blowing directly from the source to the

receptor.
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TABLE 4
. LOCATIONS OF DISCRETE FENCELINE MODELING RECEPTORS
UTM
Coordinates (km) Elevation
Easting Northing Meters Feet
508.340 3749.310 42.06 138
508.417 3749.374 42.06 138
508.494 3749.438 41.76 137
508.571 3749.502 41.76 137
508.648 3749.566 41.45 136
508.680 3749.593 4l1.45 136
508.703 3749.565 41.45 136
508.671 3749.538 41.45 136
‘ 508.594 3749.474 41.76 137
508.517 3749.410 41.76 137
508.440 3749.346 _ 42.06 138
508.363 3749.282 42.06 138

227/9Q
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Contaminant

Volatiles

Acetone

Chloroform
1,1,1-Trichloroethane
Methylene Chloride
Carbon Disulfide
1.1-Dichloroethane
2-Butanone
Trichloroethene
1,1,2,2-Tetrachloroethane
Ethylbenzene
4-Methyl-2-Pentanone
Toluene
Chiorobenzene
Tetrachloroethene
1,2-Dichloroethene
Xylenes

Styrene

Vinyl Chloride
1,1-Dichloroethene
Benzene
1,2-Dichloroethane
Carbon Tetrachloride
1,1,2-Trichloroethane

Semivolatiles

Benzoic Acid
N-Butyl Phthalate
Naphthalene
2-Methylphenol
2-Chlorophenol
2,4,5-Trichlorophenol
Benzyi Alcohol
4-Methylphenol
Phenol
Bis(2eh)Phthalate
N-Octy! Phthalate
Hexachlorobenzene
Isophorone
2,4-Dichlorophenol

TABLE 5

MAXIMUM PREDICTED
1-HOUR AND ANNUAL CONCENTRATIONS
FOR TREATMENT OF SOIL USING THERMAL DESORPTION

Maximum Concentration

(ug/m3)
1-Hour Annual
369 x 1072 1.10 x 104
231 x 10 6.89 x 10
3.23 x 1074 9.62 x 106
9.00 x 107 2.68 x 1073
462 x 108 1.38 x 10°°
9.00 x 10 2.68 x 1077
2.05 x 1073 6.12 x 1073
1.02 x 1073 3.03 x 10°°
531 x 102 1.58 x 1072
414 x 104 1.23 x 105
7.85 x 10°6 2.34 x 1077
7.85 x 1073 2.34 x 107
5.31 x 107* 1.58 x 105
2.19 x 1073 6.53 x 1075
1.04 x 1078 3.10 x 1078
1.43 x 10°° 426 x 10°°
1.39 x 1077 4.26 x 10°
5.54 x 1077 1.65 x 108
554 x 106 1.65 x 1077
1.36 x 10°° 4.06 x 1077
2.77 x 10°® 8.25 x 108
9.45 x 1073 2.82 x 1078
1.62 x 1077 482 x 10°°
254 x 10°° 7.57 x 1073
5.08 x 1073 1.51 x 107
9.00 x 1073 2.68 x 10°®
2.77 x 10°° 8.25 x 1075
462 x 1072 1.38 x 103
1.87 x 10°° 557 x 1077
7.62 x 1073 2.27 x 10
3.23 x 10°* 9.62 x 106
1.45 x 107! 4.33 x 1073
1.75 x 10°¢ 522 x 10°6
1.02 x 1073 3.03 x 10°°
1.66 x 104 4.95 x 106
1.04 x 10°° 3.10 x 1077
3.00 x 1073 8.93 x 10°°
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Contaminant

Semivolatiles (Cont'd.)

Diethylphthalate
Nitrosodiphenyiamine
Hexachloroethane
2,4,6-Trichlorophenol
Nitrobenzene

Metals

Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Lead
Mercury
Silver
Thallium

TABLE 5 (Cont'd.)

MAXIMUM PREDICTED
1-HOUR AND ANNUAL CONCENTRATIONS
FOR TREATMENT OF SOIL USING THERMAL DESORPTION

Maximum Concentration

(ug/m3)
1-Hour Annual
3.46 x 1073 1.03 x 10°°
1.89 x 1073 564 x 1077
2.77 x 1073 8.25 x 1077
6.46 x 10°° 1.92 x 1077
254 x 1074 7.57 x 1078
6.91 x 1073 2.06 x 10
189 x 107" 564 x 1073
1.10 x 107" 3.27 x 1073
7.51 x 1074 2.24 x 10°°
9.23 x 10°2 2.75 x 1073
3.69 x 1072 1.10 x 1078
3.64 1.08 x 107!
7.62 x 107 2.27 x 10°?
2.88 x 1073 8.59 x 107°
2.08 x 1072 6.19 x 1074
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‘ TABLE 6

THRESHOLD LIMIT VALUES
FOR THERMAL DESORPTION UNIT EMISSIONS

Threshold?
Limit
Values
Maximum' Time
1-Hour Weighted
Concentration Averages
Contaminant (ug/m3) {ug/m3)
Volatiles
Acetone 3.69 x 1073 1.78 x 108
Chloroform 2.31 x 107* 490 x 104
1.1,1-Trichloroethane 3.23 x 107* 1.91 x 10°
Methylene Chloride 9.00 x 1074 1.74 x 10°
Carbon Disulfide 462 x 108 3.10 x 10*
1,1-Dichloroethane 9.00 x 1076 8.10 x 10°
2-Butanone 2.05 x 1073 5.90 x 10°
Trichloroethene 1.02 x 1073 2.69 x 10°
1,1,2,2-Tetrachloroethane 531 x 1072 6.90 x 10°
Ethylbenzene 4.14 x 10°* 4.34 x 10°
4-Methyl-2-Pentanone 7.85 x 1076
Toluene 7.85 x 1073 3.77 x 10°
Chlorobenzene 5.31 x 10°* 4.60 x 104
Tetrachloroethene 2.19 x 1073 3.39 x 10°
1,2-Dichloroethene 1.04 x 10°® 3.47 x 10°
Xylenes 1.43 x 1073 4.34 x 10°
Styrene 1.39 x 1077 2.13 x 10°
Vinyl Chloride 554 x 1077 1.30 x 10*
1,1-Dichloroethene 5.54 x 10°° 2.00 x 10*
Benzene 1.36 x 107 3.20 x 104
1,2-Dichloroethane 2.77 x 108 4.00 x 104
Carbon Tetrachloride 9.45 x 10°° 3.10 x 10*
1,1,2-Trichloroethane 1.62 x 107 5.50 x 10*
Semivolatiles
Benzoic Acid 2.54 x 1073 1.90 x 10*
N-Butyl Phthalate 5.08 x 10°°
Naphthalene 9.00 x 10°° 5.20 x 10%
2-Methylphenol 2.77 x 1073 2.20 x 104
2-Chlorophenol 462 x 1072
2,4,5-Trichlorophenol 1.87 x 1075
Benzyl Alcohol 7.62 x 103
4-Methylphenol 3.23 x 1074 2.20 x-10%
Phenol 1.45 x 107" 1.90 x 10*
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' TABLE 6 (Cont'd.).

THRESHOLD LIMIT VALUES
FOR THERMAL DESORPTION UNIT EMISSIONS

Threshold?
Limit
Values
Maximum' Time
1-Hour Weighted
Concentration Averages
Contaminant (ug[ma) (uggma)
Semivolatiles (Cont’'d.)
Bis(2eh)Phthalate 1.75 x 1074 5.00 x 10°
N-QOctyl Phthalate 1.02 x 1073
Hexachlorobenzene 1.66 x 107*
{sophorone 1.04 x 1073 2.80 x 104
2.4-Dichlorophenol 3.00 x 1073
Diethylphthalate 3.46 x 10°° 5.00 x 103
Nitrosodiphenylamine 1.89 x 1073
Hexachlcroethane 2.77 x 1073 9.70 x 109
2,4,6-Trichlorophenol 6.46 x 10°°
. Nitrobenzene 2.54 x 1074 5.00 x 10°
‘ Metals
Antimony 6.91 x 1073 5.00 x 102
Arsenic 1.89 x 101 2.00 x 102
Barium 1.10 x 10" 5.00 x 102
Beryllium 7.51 x 1074 2.00
Cadmium 9.23 x 1072 1.00 x 10"
Chromium 3.69 x 10°° 5.00 x 102
Lead 3.64 1.50 x 102
Mercury 7.62 x 107! 1.00 x 10’
Silver 2.88 x 10°° 1.00 x 10%
Thallium 2.08 x 102 1.00 x 102

Notes:

‘ ' Values derived from air modeling described previously.
2

TLV-TWA represents an exposure for an 8-hour day/40-hour workweek, which
results in no adverse effects.(®

22780
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‘ TABLE 7

EXPOSURE SCENARIO FOR WORKER
INHALATION OF AIRBORNE CONTAMINANTS FROM
THERMAL DESORPTION UNIT EMISSIONS

Receptors: On-site workers
Adult or Child: Adult
Male/Female: Male

Activity Level: Moderate
Frequency of Event: 100 days/year
Duration of Event: 8 hours/day
Inhalation Rate: 2.8 m%hour (M
Weight: 70 kg

Potential Exposure Pathways Considered Significant:

. Inhalation of Ambient Air

Compounds: All site-specific chemicals.

Data Sets: Maximum annual concentrations
predicted from modeling incinerator
emissions.
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’ TABLE 8

; EXPOSURE SCENARIO FOR 6-YEAR OLD CHILD AT OFF-SITE AREA
’ INHALATION OF AIRBORNE CONTAMINANTS FROM

ON
]
B |

THERMAL DESORPTION UNIT EMISSIONS

Receptors: 6-year old child
Adult or Child: Child
Male/Female: Male

Activity Level: Moderate activity
Frequency of Event: 100 days/year
Duration of Event: 4 hours/day
Inhalation Rate: 2.1 m%hour
Weight: 19.7 kg ®

Potential Exposure Pathways Considered Significant:

. Inhalation of Ambient Air

Compounds: All site-specific chemicals.

Data Sets: Maximum annual concentrations
predicted from modeling incinerator
emissions.




Chemical
Volatiles

Acetone

Chloroform
1,1,1-Trichloroethane
Methylene Chloride
Carbon Disulfide
1,1-Dichloroethane
2-Butanone
Trichloroethene
1,1,2.2-Tetrachloroethane
Ethylbenzene
4-Methyl-2-Pentanone
Toluene
Chlotobenzene
Tetrachloroethene
1,2-Dichloroethene
Xylenes

Styrene

Vinyl Chloride
1,1-Dichloroethene
Benzene
1.,2-Dichloroethane
Carbon Tetrachloride
1,1,2-Trichloroethane

2/27/80
2090199G

TABLE 9

RISK CALCULATIONS FOR WORKERS
INHALATION OF AIRBORNE CONTAMINANTS FROM
THERMAL DESORPTION UNIT EMISSIONS

Maximum
Annual inhalation
Air Exposure Inhalation Inhalation

Concent. Dosage CPF AIC/RID

(ug[m3) (ma/kg/day) (mg[l_gg[day)" {(mg/ka/day) Risk
1.10x 104 1.4x 1010
6.89 x 10 86 x 1012 8.1 x 102 70 x 1013
962 x 100 12x 10M 30x 107!
268 x 107 3.4 x 10" 1.4 x 102 48x 101
1.38 x 1072 1.7x10°
268 x 107 3.4 x 1013 1.0x 10"
6.12 x 10° 7.6 x 10
3.03 x 107 38 x 10" 1.3 x 102 49 x 1013
1.58 x 1072 20x 10® 20x 10! 40x 101
123 x 10 15x 10"
234 x 107 29x 101
234 x 1074 29x 1010 1.0
158 x 10 20x 10M 50 x 1073
6.53 x 107° g2x 10" 33x 103 27 x 101
310 x 108 39 x 10"
426 x 107 53x 10" 40 x 107!
426 x 107 53x 10" 1.0 x 102
165 x 108 21x10" 29x 10" 6.1 x 1071°
1.65 x 107 21 x 101 12 25x 1013
4.06 x 107 51x 10" 29 x 10 1.5x 10
8.25 x 108 1.0x 1013 9.1 x 10° 94 x 101
282 x 10° 35x 1012 1.3 x 10! 46 x 1012
482 x 10°® 6.0 x 1018 5.7 x 1072 34x 106

Hazard
Index

40 x 10"

34 x 1012

29 x 10710
40 x 107°

1.3x101°
53 x 10"
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TABLE 9 (Cont'd)

RISK CALCULATIONS FOR WORKERS
INHALATION OF AIRBORNE CONTAMINANTS FROM
THERMAL DESORPTION UNIT EMISSIONS

Maximum
Annual Inhalation
Air Exposure Inhalation Inhalation
Concent. Dosage CPF AIC/RID Hazard
Chemical (ug[mf) (ma/kg/day) (mg{kg[day)" (mg/kg/day) Risk Index
Semivolatiles
Benzoic Acid 7.57 x 10 95x 10M
N-Butyl Phthalate 1.51 x 10 38x 10"
Naphthalene 268 x 10°° 34 x 102
2-Methylphenol 8.25 x 103 1.0x 1010
2-Chlorophenol 1.38 x 1072 1.7x 107
2,4,5-Trichlorophenol 557 x 107 70x 1013
Benzyl Alcohol 227 x 10 28x 10710
4-Methylphenol 962 x 108 12x 10"
Phenol 433x 103 54 x 109
Bis(2eh)phthalate 522 x 108 6.5x 1012
N-Octyl phthalate 3.03 x 107 3gx oM
Hexachlorobenzene 495 x 106 6.2 x 1012 17 11 x 10
Isophorone 310 x 107 39x 10"
2.4-Dichlorophenol 8.93 x 10° 1.1 x 1070
Diethylphthalate 1.03 x 108 1.3 x 10712
Nitrosodiphenylamine 5.64 x 10”7 7.1 x 1013
Hexachloroethane 8.25x 10”7 1.0 x 1012
2,4,6-Trichlorophenol 1.92 x 107 24 x 10" 20x 1072 48 x 10"
Nitrobenzene 7.57 x 10°® 95x 10" 6.0 x 1074 16x 108
Metals
Antimony 2.06 x 10 26x 1015
Arsenic 564 x 102 7.1 x10° 5.0 x 10 3.5 x 107
2/27/90

2090199G
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Chemical
Metals (Cont'd))

Barium

Beryllium
Cadmium
Chromium VI
Chromium il

Lead (inorganic)
Mercury (inorganic)
Silver

Thallium

2/28/90
2090199G

TABLE 9 (Cont'd.)

RISK CAI.CULATIONS FOR WORKERS
INHALATION OF AIRBORNE CONTAMINANTS FROM
THERMAL DESORPTION UNIT EMISSIONS

Maximum
Annual Inhalation
Air Exposure Inhalation Inhalation
Concent. Dosage CPF AIC/RID
(ug/m3) (ma/ka/day) {ma/kg/day)” (ma/ka/day)
327 x 103 4.1 x 10 10x 10
224 x 10 28 x 10" 8.4
275x 1072 3.4 x 10° 6.1
1.10x 1073 1.4 x 10° 41 x 10
1.10 x 1073 1.4 x 1072 51x 102
1.08 x 10™ 1.4 x 107 43x 10
227 x 102 28 x 108 51 x 107°
859 x 10° 1.1 x 10710
6.19 x 107 7.7 x 1010
TOTAL

23x 1010
21 x10°
56 x 108

43 x 107

Hazard
Index

41 x 10°

27 x 107
32x 10"
56 x 104

9.1 x 104

4
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Chemical

Volatiles

Acetone

Chloroform
1,1,1-Trichloroethane
Methylene Chloride
Carbon Disulfide
1,1-Dichloroethane
2-Butanone
Trichloroethene
1,1.2,2-Tetrachloroethane
Ethylbenzene
4-Methyl-2-Pentanone
Toluene
Chlorobenzene
Tetrachloroethene
1,2-Dichloroethene
Xylenes

Styrene

Vinyl Chloride
1.1-Dichloroethene
Benzene
1,2-Dichloroethane
Carbon Tetrachloride
1,1,2-Trichloroethane

212780
2190199G

Maximum
Annual
Air
Concent.
ug/m

110 x 107
6.89 x 10°°
9.62 x 10°°
268 x 107
1.38 x 10
268 x 107
6.12 x 1073
303 x 107>
158 x 1073
123 x 100
234 x 107
234 x 10
158 x 10°°
6.53 x 107
310 x 10®
426 x 10°°
4.26 x 10°
165 x 10°
1.65x 107
4.06 x 107
8.25 x 108
282 x 108
482 x 10°

Inhatation
Exposure
Dosage

(ma/kg/day)

18 x 100
11 x 10"
16 x 10711
a45x 10"
23x 1071°
45x 10"
10x 100
50x 10"
26 x 107
21 x 10"
39x 101
39x 1010
26 x 10"
1.1 x 1010
52 x 1014
71 x 10"
7.1 x 1075
27 x 10"
27 x 1013
68 x 1013
1.4 x 1013
47 x 10712
8.0 x 10°'S

TABLE 10

Inhalation
CPF

(mg[i_gg[day)"1

8.1x 102

1.4 x 107

13x 102
20x 101

33x 1073

29 x 10"
12

29 x 1072
9.1 x 102
1.3 x 107!
57 x 102

RISK CALCULATIONS FOR 6-YEAR OLD CHILD
INHALATION OF AIRBORNE CONTAMINANTS FROM
THERMAL DESORPTION UNIT EMISSIONS

Inhalation
AIC/RID

(mg/kg/day)

30x 10!

1.0x 10"

10
50 x 107

40x 107!
1.0 x 102

93 x 10"

63x 10"

6.6 x 1013
53x 1010

36 x 1013

81 x 101
33x 1013
20x 10"
1.3x 10
6.1 x 1013
46 x 106

Hazard
Index

53 x 101

a45x 1012

39x 1010
53 x10°

18 x 101
7.1 x 1013
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Chemical
Semivolatiles

Benzoic Acid
N-Butyl Phthalate
Naphthalene
2-Methyiphenol
2-Chlorophenol
2.4,5-Trichlorophenol
Benzyl Alcohol
4-Methyiphenol
Phenol
Bis(2eh)phthalate
N-Octyt phthalate
Hexachlorobenzene
Isophorone
2,4-Dichlorophenol
Diethyiphthalate
Nitrosodiphenylamine
Hexachloroethane
2.4,6-Trichlorophenol
Nitrobenzene

Metals

Antimony
Arsenic

2127190
2180198G

Maximum
Annual
Air
Concent.
(ug/m3)

7.57 x 10°°
151 x 10©
268 x 10°
825 x 107
1.38 x 103
557 x 107
227 x 107
962 x 108
433 x 1072
522 x 10°
3.03 x 10
495 x 108
310 x 107
893 x 10°°
1.03 x 108
5.64 x 107
8.25 x 107
192 x 107,
7.57 x 108

206 x 10
564 x 10°

TABLE 10 (Cont'd))

Inhalation
Exposure
Dosage

(mg/kg/day)

13x 10710
5.0 x 101
45x 10"
1.4 x 101
23x10°
9.3 x 10713
38 x 1010
16 x 10"
7.2 x 10°
8.7 x 1012
50x 10"
8.2 x 1012
52x 101
15x 1010
1.7 x 1012
9.4 x 1013
1.4 x 102
32x 101
1.3x 101

34x 101
94 x 10°

Inhalation
CPF

(mg[kg[day)‘1

1.7

20x 102

50 x 10'

RISK CALCULATIONS FOR 6-YEAR OLD CHILD
INHALATION OF AIRBORNE CONTAMINANTS FROM
THERMAL DESORPTION UNIT EMISSIONS

Inhalation
AIC/RID

(ma/kg/day)

6.0 x 10

Hazard
Risk Index
1.4x 10"
64 x 10"
21x10®
47x 107
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Chemical
Metals (Cont'd)

Barium

Beryllium
Cadmium
Chromium V1
Chromium il

Lead (inorganic)
Mercury (inorganic)
Silver

Thallium

2/27/90
2190199G

TABLE 10 (Cont'd)

RISK CALCULATIONS FOR 6-YEAR OLD CHILD
INHALATION OF AIRBORNE CONTAMINANTS FROM
THERMAL DESORPTION UNIT EMISSIONS

Maximum
Annual Inhalation
Air Exposure Inhalation Inhalation
Concent. Dosage CPF AIC/RID
]ug[m"_’) {mg/kg/day) ]mgﬂ_gg[day)’1 (ma/kg/day) Risk
327 x 1073 5.4 x 10® 1.0 x 10
224 x 107 37 x 10" 8.4 31 x 10710
275 % 1073 46 x 1079 6.1 28 x 10°
1.10 x 10° 1.8 x 107 4.1 x 10" 75x 108
1.10 x 1073 18 x 107 51 x 1073
1.08 x 10" 1.8 x 107 43 x 104
227 x 1072 38 x 108 51 x 10°°
8.59 x 108 1.4x 1010
6.19 x 1074 1.0 x 10
TOTAL 57 x 107

Hazard
Index

5.4 x 107

36x 107
42 x 10
7.4 x 107

12x 103
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